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The 272nd Meeting the Biochemical Society was held the British Postgraduate Medical School, 
Ducane Road, Hammersmith, London, 12, Saturday, January 1949, a.m., when the following 


papers were read 


COMMUNICATIONS 


The Micro-estimation Benzoic and Hippuric Acids Biological Material. 
and (Courtauld Institute Biochemistry, Middlesex Hospital Medical School, 


London, 


Existing methods for the micro-estimation ben- 
zoic acid have not been found satisfactory. When 
hot nitration employed preliminary stage 
(Waelsch Klepetar, 1935) find that complex 
mixture nitro-compounds results, which 2:5- 
dinitrobenzoic acid appears mainly responsible 
for the colour development treatment with 
hydroxylamine. This product has been isolated 
and constitutes only the benzoic acid 
sample. 

the use cold nitration, m-nitrobenzoic acid 
made constitute the main product, and colour 
development from this stage follows well-known 
lines. 

Neutralized samples containing benzoic hip- 
puric acid are evaporated dryness and the residue 
nitrated with KNO, cold cone. H,SO,. The 


nitration product extracted with alcohol 
and then into alkali, reduced acid solution with 
titanous chloride acid, which 
diazotized with NaNO, and the product coupled 
with diamine (Eckert, 
1943). The magenta colour estimated the 
Hilger absorptiometer. The method suitable for 
the estimation samples containing mg. 
benzoic acid. Linear relationships quantity 
benzoic acid intensity colour have been shown 
hold over the range 0-05-10 mg. The same factor 
applies both benzoic and acids. The 
method particularly suited the estimation 
benzoic acid formation tissues, the preliminary 
extraction being made into ethanol. Phenolic 
and other interfering substances present must 
removed before nitration. 
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The Formation Animal Tissues Benzoic Acid from Possible Hydroaromatic Precursors. 


Hospital Medical School, London, 


The conversion cyclohexane carboxylic acid 
benzoic (or hippuric) acid the rabbit has been 
shown aerobic oxidation occurring mainly 
the liver tissue and lesser extent the 
kidney (Dickens, 1947). 

Nothing known the mechanism this re- 
action though presumably occurs successive 
stages, e.g. the stepwise introduction double 
bonds. latter might arise either direct de- 
hydrogenation the preliminary introduction 
group, e.g. followed its subsequent 
elimination together with hydrogen atom. One 
example the biological introduction —OH 
group into the cyclohexyl ring has recently been 
mentioned Fieser (1947). 


order test these hypotheses, have studied 
the effect several tetrahydro- and monohydroxy- 
hexahydrobenzoic acids the aerobic metabolism 
rabbit-liver slices. The latter were incubated 
37° the Warburg apparatus with phosphate- 
Ringer solution containing 
salts these acids. After 4hr. the benzoic acid 
formed was determined the method Dickens 
Pearson (1948). 

significant amounts benzoic (or hippuric) 
acid were obtained from trans-4-hydroxy-, cis-4- 
hydroxy-, cis-3-hydroxy-, 1-hydroxy-cyclohexane 
carboxylic acids. The two 4-hydroxy compounds 
tended increase slightly, and the remaining com- 
pounds diminish, the respiration rate. mixture 


a 


and A?-tetrahydrobenzoic acids containing 
rate and gave little benzoic acid either liver 
kidney slices. benzoic acid was obtained from 
cyclohexanone-2-carboxylic acid. 

the intact rabbit injection the same mixed 
acids and pure acid 
(as salts) was followed urinary excretion 
hr. respectively and 15% benzoic acid. 
The behaviour the compound being studied. 
Neither cis-4-hydroxy- nor 
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man, quinic acid (1:3:4:5-tetrahydroxy-hexa- 
acid) converted into hippuric acid 
(Lautemann, 1863; Quick, 1931). have confirmed 
quinic acid pure hippuric acid. Unfortunately 


similar change was not found the rabbit, guinea 
pig, rat; nor could the aromatization 


acid detected slices rabbit sheep liver, 
although the rabbit and sheep have been reported 
form benzoic acid from ingested quinic acid (Vasiliu, 
Timosencu, Zaimov Coteleu, 1940); since these 


carboxylic acid yielded benzoic acid the authors report only conversion quinic acid 
rabbit. man their indirect methods are open doubt. 
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Drug Company Lid., Nottingham) 


When colourless substances are chromatographed 
numerous portions the effluent have tested 
and suitably grouped optimum separation 
obtained. Moore Stein (1948) have described 
photoelectrically operated fraction cutter which can 
collect equal fractions. Apparatus described here 
mechanical and very simple. The runs 
from the column into siphon suspended from 
balance beam twisted cord, which above the 
centre circular test-tube rack. The siphon has 
long arm delivering directly into 114 test-tubes. 
the arm simple escapement engaging with pins 
opposite each tube. The filling and emptying the 
siphon causes the balance beam the vertical 
movement the siphon operates the escapement, 
and the siphon delivers once into each tube turn, 
the twisted cord providing power for the rotation 
the siphon. The design the siphon critical and 
different siphons are required for Et,0, 


Lautemann, (1863). Liebigs Ann. 

Quick, (1931). biol. Chem. 92, 65. 

Vasiliu, H., Timosencu, A., Zaimov, Coteleu, (1940). 
Bul. Fac. Stiinte Agric. Chisinau, 77. 


(Boots Pure 


etc. Delivered samples alkali showed range 
titration. 

Ions may detected the effluent from 
chromatogram, the stationary phase 
partition chromatogram using suitably placed 
platinum electrodes, changes conductivity. 
1000-cycle a.c. fed bridge containing the 
electrodes and the slide wire Cambridge record- 
ing galvanometer. The out-of-balance current, after 
amplification, fed phase-distinguishing bridge, 
containing pair matched diodes, which delivers 
output (whose sign depends upon the direction 
the error setting the first bridge) the re- 
cording galvanometer which automatically corrects 
the error. The movements the siphon the 
fraction cutter are recorded the same chart the 
conductivity. 

Records obtained with penicillin, streptomycin, 
and other substances were shown. 
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Effect Body Exposure X-rays upon Bone Marrow. 


(Biochemical Laboratory and Department Radiotherapeutics, University Cambridge) 


the course studies certain aspects bone- 
marrow metabolism (Lutwak-Mann, 
investigation was carried out the effect total 
body exposure X-rays upon the bone marrow 
rats and rabbits. single dose 1000 was given 
rabbits (littermates, kg.) and 500 rats 
(inbred stock, 200 g.). The period observation was 
weeks; there was some loss appetite and slight 
fall weight, rats occasionally mild diarrhoea. 
Changes were observed the appearance the bone 
marrow. Already after irradiation rat bone 
marrow was semi-fluid; after 1-2 days there was 
considerable admixture blood: whereas the 
haemoglobin content marrow untreated rats 
was comparable blood diluted 1:15, irradiated 
rats this stage corresponded blood diluted 
1:2 1:4; specimens days later were ‘fatty’ 
but thicker consistency and brownish pink 
colour, with haemoglobin content like blood 
diluted 1:9. Rabbit bone marrow was relatively 
little altered until 3—4 days after irradiation, when 
frequently appeared oedematous and gelatinous; 
sometimes, days later, still remained 
oedematous. 

With the above doses bone-marrow glycolysis and 


respiration rats and rabbits was little affected 
and hr. after exposure; days was very 
low; there was partial recovery glycolysis rats 
days, and respiration days, after irradia- 
tion. rabbits low glycolysis and respiration per- 
sisted sometimes late and days, following 
irradiation. 

Nucleic acid showed noticeable decrease 
rat bone marrow hr. after irradiation. Lowest 
values for nucleic acid both rat and rabbit 
bone marrow were found between the second and 
fourth day, but even days after exposure was 
still considerably less than controls. ATP 
rabbit bone marrow fell few days after irradia- 
tion and failed return normal days 
later. 

Histologically, sections rabbit bone marrow 
taken after exposure showed some mitotic 
abnormalities. days there was evidence 
severe damage, such diminution cellularity and 
almost complete absence mitoses. Specimens 
taken days after irradiation well later 
stages showed distinct signs recovery, although 
the metabolic measurements frequently remained 
below those found untreated rabbits. 
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Investigations Urinary ‘Pregnanediol-like Glucuronide’ (PLG). 


The Isolation 


(Physiology Department, Guy’s Hospital Medical School, London, S.E. 


method has recently been described (Bisset, 
Brooksbank Haslewood, 1948) for the estimation 
sodium pregnanediol glucuronidate 
based upon entrainment (as the barium salt), 
precipitate barium phosphate and measurement 
the colour produced reaction the glucuronic 
acid with naphthoresorcinol. This method, when 
applied urines, gave results which clearly indi- 
cated that addition pregnanediol glucuronide 
other glucuronides similar solubility were being 
estimated. 

Having found that the content normal male 
urine this ‘pregnanediol-like glucuronide’ 
was considerable (of the order mg./24 hr. 
specimen), have extracted PLG from this source 
large scale. The extracted with 
n-butanol and entrained barium phosphate 
the quantitative method; was recovered from 
the precipitate dissolving this HCl and re- 


extracting with n-butanol. Further purification 
the crude PLG obtained this way was attained 
chromatographic adsorption alumina. 


Acid hydrolysis the glucuronide was unsatis- 
factory. With the collaboration Barber, 
therefore used strain Staph. albus. Certain 
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strains this micro-organism would hydrolyze 
NaPG, whilst some other bacteria would not (Barber, 
Brooksbank Haslewood, 1948). Good recovery 
free pregnanediol was obtained after incubation 
broth 100 mg. ‘NaPG’ (Venning) 
with Staph. albus. 

The ether-soluble material from incubation 
pure anhydrous was purified 
chromatographic adsorption alumina. 
(I), which smells strongly musk, 
was obtained the first (light petroleum) eluates. 
was freed from hydrocarbon-like impurities with 
methanol, crystallized from aqueous acetone, sub- 
limed vacuo and finally crystallized from light 


petroleum. The final m.p. was mixed 
m.p. with authentic material (kindly supplied 
Prelog Ziirich), (Found: (Weiler) 
83-00; 11-26. Calculated for 83-20; 
10-95 %.) 

Androsten-3(«)-ol has previously been isolated 


from swine testes, together with the C,-epimer 


(Prelog Ruzicka, 1944). consider that its 
formation bacterial action our experiments 
extremely unlikely, particularly the presence 
the our material has been indicated 
digitonin precipitation. 

The other constituents hydrolyzed PLG are 
being investigated. 
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Urinary Cholesterol Cancer. Chemical State Urinary Cholesterol and Methods 


minster Medical School, London) 


Reasons are given for doubting the specificity 
certain previous extraction 
methods estimating urinary cholesterol. new 
method estimation depending aluminium 
tungstate precipitation has been developed which 
suitable for normal supernatant urine. Adsorption 
alumina was successfully employed the estima- 
tion the cholesterol deproteinized urine but did 
not recover the whole the cholesterol from normal 
untreated urine. 


Experiments involving adsorption, aluminium 
tungstate precipitation and dialysis indicate 
association between the supernatant urine chole- 
sterol and proteose fraction. Much all the 
urinary cholesterol may times found the 
urinary deposit, associated with heat coagulable 
protein when present. 


Urinary Cholesterol Cancer. Urinary Cholesterol Excretion Cancer and Control 


Pathology, Westminster Medical School, London) 


Values are given for the 12-hourly excretion. 
urinary cholesterol control subjects and 
patients suffering from various forms cancer. The 
cholesterol the urine deposit (UD) normally 
varies from 0-05 mg./12 hr. men, and from 
(SU) cholesterol varies from 0-5 mg./12 hr. with 
sex difference. Albuminuria present increases 
the cholesterol, haematuria pyuria increases 
the cholesterol. 


cases cancer without albuminuria the 
cholesterol was above normal five, three these 
cases having only slightly raised values. cases 
cancer without haematuria pyuria the 
cholesterol was within normal limits. cases 
cancer without albuminuria, the proteose was 
above normal four cases. 
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Estimation the Anti-pernicious Anaemia Factor. (Research Division, 


Glaxo Laboratories Greenford, Middlesex) 


growth factor for Lactobacillus lactis Dorner ATCC 
8000 has been shown Shorb (1947) present 
highly refined liver extracts. The amounts present 
were, moreover, stated proportional the 
anti-pernicious anaemia activity these extracts. 
could not develop assay procedure 
the basis the meagre information published 
Shorb, who herself states (Shorb, 1948) that the 
method may give widely divergent results even with 
crystalline found, agreement with 
Shive, Ravel Eakin (1948) and Wright, Skeggs 
Huff (1948), that this lactobacillus requires ‘Tween 
well tomato juice and anti-pernicious 
anaemia factor (APAF) for maximal growth 
semi-synthetic media. The further observation 
Wright al. (1948) that thymidine allows growth 
Lb. lactis Dorner ATCC 8000 vitamin 
deficient media has been confirmed. 

Shorb Briggs (1948) have recently reported 
the method used for assay. have been 
unable obtain response APAF using their 
medium which appears deficient growth 
factors required our strain Lb. lactis. Shorb 
Briggs (1948) state that variants Lb. lactis 
are readily formed; possible that the strains 
obtained from the ATCC were all more 
exacting variants this organism. 

The cup plate assay (Bacharach Cuthbertson, 
1948) has been found adaptable the determination 
APAF activity and the detection other 
members the group microbiological growth 


factors purified liver extracts reported the 
next communication. The medium used essentially 
that Roberts Snell (1946), with the addition 
tomato juice, ‘Tween 80’ and agar. For 
assay the sterile medium melted, held 45°, and 
inoculated with culture Lb. lactis Dorner ATCC 
8000; 12-5 ml. samples are then poured into Petri 
dishes. Holes are cut the covered agar plates with 
mm. cork borer. Three drops test standard 
solution are placed each the appropriate holes 
and the plates are incubated overnight. After 
hr. the colonies developing around the holes form 
sharply defined zones exhibition. Under our con- 
ditions zone diameters are proportional the 
logarithms the APAF concentrations over the 
range APAF/ml. Microbiological 
assays and clinical trials various liver preparations 
are being conducted, and hoped report later 
the comparisons. 

Both anti-pernicious anaemia factors contribute 
the microbiological activity. Unless the ratio 
clinical microbiological activity the same 
for both these substances this test alone will 
not exactly predict the clinical potency liver 
extracts. 

method assay this has the advantage 
speed and simplicity, but relatively in- 
sensitive and somewhat susceptible interference 
other members the group, preservatives 
and antibiotics, though this usually easy 
detect. 
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(Research Division, Glaxo Laboratories Greenford, Middlesex) 


have previously demonstrated the presence 
liver extracts two red substances clinically active 
against pernicious anaemia (Lester Smith, 1948; 
Lester Smith Parker, 1948). One was obtained 
form and probably identical with 
‘vitamin (Rickes, Brink, Koniuszy, Wood 
Folkers, 1948). Shive, Ravel Eakin (1948) have 
shown that liver extracts contain thymidine, and 
that this relatively high concentrations simulates 
the microbiological activity vitamin 


combination partition chromatography 
paper with microbiological assay solid medium 
permits the simultaneous demonstration these 
three factors liver extracts, together with fourth 
microbiologically active component. 

Water-saturated n-butanol the solvent used, 
with upward downward development. Two 
techniques are available for observing the developed 
spots. drop adequately purified material, con- 
taining least the factors, gives directly 
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visible red spots. The crystalline factor gives single 
spot, but the mother liquors usually give second 
fainter and slower-moving spot and occasionally 
third, which travels fastest appears 
microbiologically inactive degradation pro- 
duct. 

The other technique can applied fairly crude 
extracts and requires only the 
the developed strip applied the surface 
nutrient agar seeded with Lactobacillus lactis 
Dorner (as used for the cup plate assay described 
the preceding communication), being removed after 
min., and the plate incubated overnight. The 
usual pattern ellipse growth not far from the 
origin and another few centimetres along, while 
much farther along, and beyond the position occu- 
pied riboflavin (if present), are one two zones 
attenuated growth. 

The first two zones are due the two red factors, 
the third substance not yet characterized, and 
the fourth thymidine. (We are grateful 
Brady University College, Dublin, for generous 
gift thymidine.) 


have examined this technique samples 
the ‘animal protein factor’ bacterial origin*. Two 
zones strong growth and one two diffuse 
growth were always observed, and these were always 
the same relative positions the zones from liver 
extract. 


addition, preparations from three different 


bacterial strains, after purification methods 
similar those used for liver extracts, have re- 
vealed pink bands silica partition chromato- 
grams; elution the microbiological activity was 
found concentrated these pink bands. 

conclude that these bacteria elaborate the 
anti-pernicious anaemia factor and probably also 
the second activé red factor, well thymidine. 
The term ‘animal protein factor’ may thus become 
redundant, especially since Stokstad, Page, Pierce, 
Franklin, Jukes, Heinle, Epstein Welch, (1948) 
have already demonstrated the activity similar 
microbiological material against pernicious anaemia. 

One sample was kindly furnished Jukes 
Lederle Laboratories Division, American Cyanamid 
Company. 
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The Inhibition Normal Horse Serum (a) Trypsin and Proteolytic Enzyme 
Clostridium welchii type (A-enzyme). (The Wellcome Research Laboratories, 


Beckenham, Kent) 


The method Oakley, Warrack Warren (1949) 
for titrating sera for antibody bacterial gelatinases 
has been found applicable the measurement 
trypsin and trypsin-inhibitor activities terms 
arbitrary standard preparation trypsin. The 
test easy and gives reproducible results within 
10%. Phenolic preservatives not interfere. 

The trypsin-inhibitor values sera were com- 
pared with their power inhibit the action 
bacterial protease ‘azocoll’ (hide powder, dyed 
with red dye; Oakley, Warrack van Heyningen, 
1946). The bacterial enzyme used was the 
Clostridium welchii type which disintegrates 
azocoll, but not muscle collagen ‘paper’; 
inhibited normal horse serum (Oakley al. 1949). 

A-Inhibitor and trypsin-inhibitor values were 
determined samples (a) fresh normal horse sera, 
sera which had been stored for several years, 
(c) sera which had been acidified 4-0, incubated 


37° for 0-5 hr. and then neutralized, (d) fractions 
normal horse sera obtained salting out with 
ammonium sulphate. 

The experiments showed that the overall trypsin- 
inhibitor and activities normal horse 
serum are not identical; the A-inhibitor was more 
labile than the trypsin-inhibitor under all the con- 
ditions tried. The work Schmitz (1938) and Grob 
(1946) and earlier workers strongly suggests that the 
serum complex. The possibility 
remains that one the factors inhibitory trypsin 
also inhibits A-enzyme. The trypsin-inhibitor was 
found more stable ageing and acidification 
than the literature would lead one to-expect. Three 
out four sera, preserved with and stored 
active inhibiting trypsin average fresh 
serum. experiments serum was fraction- 
ated with ammonium sulphate, not more than 50% 


r 
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the could accounted for that which 
was recovered appeared almost entirely the 
fraction precipitated between and 30% (w/v) 


vii 


ammonium sulphate. Trypsin-inhibitor was distri- 
buted between this fraction and the fraction soluble 
(w/v) ammonium sulphate. 
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Effect L-glutamate the Loss Potassium Ions Brain Slices Suspended Saline 


When slices brain cortex were incubated aerobic- 
ally saline medium containing about the same 
concentrations inorganic ions blood plasma the 
potassium ions the tissue were found diffuse 
into the medium. Addition glucose the medium 
reduced the loss potassium the tissue but did 
not prevent it. Many substances were added the 
medium test whether they can prevent the loss 
potassium, and L-glutamate was the only substance 
found have this effect. This illustrated the 
data given 
has been assumed for some time 


Medium. Kress and (Medical Research Council Unit for Research 
Cell Metabolism, Department Biochemistry, University Sheffield) 


play special role the metabolism brain and 
other tissues, because present brain tissue 
relatively large concentrations and the only amino- 
acid which readily oxidized this tissue, but far 
has not been possible define this special role. 
The present experiments indicate that glutamate 
takes part the control the ionic environment 
nervous tissue. This result interest connexion 
with recent experiments Hodgkin Huxley 
(1947) and Keynes (1948), which suggest that 
potassium ions are ejected from nervous tissue 
stimulation. 


Changes the concentration potassium ions brain tissue and saline medium 


incubation with different substrates 


(About 100 mg. (fresh weight) guinea-pig brain cortex shaken for min. physiological saline (Krebs Henseleit, 


L-Glutamate 


(0-005 
Glucose glucose L-Glutamate 
Substrate added (final concentration) None (0-005 
Initial concentration slices (mequiv./kg.) 109 109 109 109 
Initial concentration medium 4-99 4-99 4-99 
Final concentration medium 6-34 6-01 5-01 5-61 
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(Postgraduate Medical School, London, 12) 


Way, Smith, Howie, Weiss Swanson (1948) have 
described method for the determination 
acid biological material using the 
reactions employed Bratton Marshall (1939) 
for the determination sulphonamides. were 
developing similar method when the paper Way 
al. appeared, and had already discovered condi- 
tions which the diazotization and coupling could 


1932). Gas: CO,, 95% O,. 40°.) 


carried out room temperature instead 
used them. have subsequently introduced 
into our method one feature Way’s method, viz. 
the addition acetic acid the coupling stage, 
which increases the intensity the final colour. 
Oxalated blood, plasma cerebro-spinal fluid 
(0-2 ml.) measured into test-tube containing 
ml. water. The contents the tube are shaken 
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and allowed stand min. Trichloroacetic acid 
ml. 25%, w/v) added; after shaking, the 
mixture allowed stand min. and then 
filtered through small Whatman paper (no. 
42) into graduated centrifuge tube. 

filtrate, which must clear, are 
added cone. then 0-2 ml. NaNO, 
solution (1%). The tube shaken for 30—40 sec., 
and ammonium sulphamate reagent 
added immediately. (The reagent consists 
ammonium sulphamate ml. glacial acetic acid 
and ml. water.) The solution shaken for sec., 
and naphthylethylenediamine dihydro- 
chloride solution added. The timing and 
shaking these stages must uniform. p-Amino- 
salicylic acid gives purple colour which attains its 
maximum intensity after standing min. room 
temperature and stable for least hr. Its inten- 
sity measured with photoelectric photometer, 
using yellow-green filter (e.g. no. 605). 

The colour produced compared with that ob- 
tained from standard representing 10mg. 
aminosalicylic acid/100 ml. blood, which prepared 


follows. stock solution prepared containing 
and ml. this are diluted 100 ml. 2-0 ml. 
this solution are added 2-6 ml. water and 0-4 ml. 
trichloroacetic acid, and the solution treated 
the 5-0 ml. blood filtrate. 


The blank used set the instrument 


consists 0-4 ml. trichloroacetic acid and 4-6 ml. 
water, treated the 5-0 ml. blood filtrate. 
blood blank not usually necessary, since normal 
blood contains significant quantities inter- 
fering substances. The colour developed directly 
proportional the p-aminosalicylic acid concentra- 
tion from mg./100 ml. blood, but this linear 
relationship does not hold strictly higher con- 
centrations. 

When p-aminosalicylic acid mg./100 ml.) 
was added normal blood cerebro-spinal fluid 
the following recoveries were obtained: blood 
mean 85%; mean 94%. 
Duplicates agreed within about 0-3 mg./100 ml. 
Streptomycin did not interfere the determina- 
tion. 
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The Bacterial Oxidation Aromatic Compounds. Evans, Parr and Evans. 
(Biochemical Laboratories, Department Animal Health, University College Wales, Aberystwyth) 


has been shown (Evans Happold, 1939; Evans, 
1947; Kilby, 1948) that the bacterial oxidation 
phenol vibrio (01), and other micro-organisms 
isolated from soil and faeces, proceeds according 
the following scheme: 


5-hydroxy-o-benzoquinone 
acid acetic and formic 
acids, ete. 


The evidence for this metabolic pathway based 
chemical isolation the intermediates most 
cases, the gaseous exchange, and simultaneous 
adaptation. 

Starting with benzoic acid the sole carbon 
source, evidence has already been presented (Evans, 
1947) for the following pathway the bacterial 
oxidation this compound: 


benzoic acid mono-hydroxybenzoic acid’ 
protocatechuic acid keto-acid’ 
simpler fatty acids. 


have now shown chromatographic methods, 
followed chemical isolation, that protocatechuic 
acid decarboxylated giving catechol, which then 
metabolized according the phenol scheme, giving 
acid, etc. 

From adaptation experiments, evidence pre- 
sented for the view that the first oxidation product 
benzoic acid may acid, 
although this compound has not, yet, been iso- 
lated from the bacterial culture. The experiments 
utilizing benzoic acid substrate have been carried 
out with the vibrio fluorescens 
strains A3-8 and A3-9, the latter cultures having 
been kindly supplied Stanier, Department 
Bacteriology, University California, U.S.A. 
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Rats fed standard basal diet consisting of: 


B.D.H. Light White Sol. Casein parts 
Sucrose 
Arachis Oil 
B.D.H. ‘Dunn’ Salt Mixture 
Dried Yeast 


(supplemented with radiostoleum, 
pherol), together with the addition heat-dried, 
ground bracken leaves (collected July, when 
maximum growth), the ratio 60% basal 
diet bracken powder, eventually developed 
symptoms deficiency. Unless treated, they 
lost weight and died within month; the animals 
respond specifically thiamine therapy. This con- 
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The Effect the Inclusion Bracken (Pteris aquilina) the Diet Rats. Evans 
and Evans. (Department Animal Health, University College Wales, Aberystwyth) 


firms the short note (with details diet) 
Weswig, Freed Haag (1946) the anti-thiamine 
activity certain plant materials. 

Some evidence incriminating the ‘tannin’ fraction 
the bracken was discussed, playing some 
role antagonistic B,. Preliminary growth experi- 
ments utilizing Phycomyces blakesleeanus shows that 
tannic acid exerts inhibitory action the growth 
this fungus, fairly low concentration, 
medium which otherwise completely adequate for 
growth. 

Bracken poisoning farm animals well known 
certain parts this country, and the implications 
these experiments (including therapy) were 
discussed. 


REFERENCE 
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GANGULY (Government India Scholar) Kon. (National Institute for Research Dairying, 


University Reading) 


now established that carotene converted 
vitamin the small intestine the rat (Glover, 
Goodwin Morton, 1947; Thompson, Ganguly 
Kon, 1947; Mattson, Mehl Deuel, 1947) and the 
pig (Thompson 1947). have only recently 
learnt that Wagner (1939) holds similar view about 
the whale. 

our experience the presence fat not 
essential for the absorption vitamin acetate 
the rat. The acetate was added solution 
n-hexane diet deficient vitamin previously 
exhaustively extracted with diethyl ether, and the 
hexane was allowed evaporate. simi- 


larly added the fat-free diet solution diethyl 
ether was converted vitamin only 
small extent. When, however, the carotene was dis- 
persed water means acetone the way 
described With (1939) and the colloidal solution 
was given, mixed with the fat-free diet, vitamin 
A-deficient rats, the intestinal conversion vitamin 
the absorption the vitamin were nearly 
efficient with oily solutions (see table). Colloidal 
solutions vitamin prepared the same method 
were also well absorbed. 

Experiments with pigs deprived vitamin 
with London cannulas the portal vein its 


The appearance vitamin the small intestine, blood and liver vitamin A-deficient rats 
after meal 3-5 mg. B-carotene colloidal oily solution 


Mean values i.u./rat. 


Blood 
Small intestine Colloidal Carotene Liver 
Time after carotene arachis oil 
(min.) carotene arachis oil Ester Alcohol Ester oil 
0-7 0-4 0-7 0-4 

(12)* (6)* 0-8 0-3 0-7 0-4 

(9)* (6)* 0-5 0-3 0-6 0-3 

120 (3)* 119 (2)* 5-4 5-2 7-0 


The figures brackets indicate the number rats which values for intestine, blood and liver are based. 
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mesenteric branch, showed, agreement with the 
findings Goodwin, Dewar Gregory (1946) for 
the sheep, that after meal carotene oil little 
carotene could detected the systemic 
portal blood. Vitamin ester appeared increased 
quantities the blood within hr. the carotene 
meal; increase vitamin alcohol followed about 
hr. later, Vitamin exclusively the ester 
form, appeared within min. the lymph from 
the duct draining the mesenteric lymphatics and 


the wall and contents the small intestine. 
Under ultraviolet light the mesenteric lymphatics 
showed the characteristic yellow fluorescence 
vitamin 


are indebted Isler Hoffmann-La Roche, 
Basle, for the gift synthetic vitamin acetate, 
Van Eekelen, Utrecht, for advice the preparation 
colloidal solutions carotene, and Dent, 
University College Hospital Medical School, for the loan 
cannula and advice its use. 
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The Pyruvate Oxidase System Pigeon Brain and the Tricarboxylic Acid Cycle. 


Using dialyzed homogenates from pigeon brain pre- 
pared grinding the ice-cold mortar (previously 
called ‘dispersions’ Banga, Ochoa Peters, 
1939), has been found that citrate and 
acid presumed glutarate accumulate 
during the oxidation pyruvate the presence 
fumarate: absence fumarate there little 
accumulation these two substances, though 
greater formation acetate occurs. Hence though 
citrate does not act catalytically, the fact that 
appears during pyruvate oxidation when fumarate 
present support for the participation the Krebs 
tricarboxylic acid cycle and for the idea that the 
pyruvate oxidase system brain tissue, under- 
stood this laboratory, includes major part this 
assume that the citrate formed from 
cis-aconitate according accepted theory. our 
preparations there appears block the 
Betty Brookes Fellow. 
British Council Scholar. 


enzymes the ‘cycle’ the tricarboxylic stage; 
this accounts for the failure citrate increase 
oxygen uptake does fumarate (Banga al. 1939) 
and for the accumulation citrate the present 
experiments. the basis sucha block thereasons 
for the appearance «-ketoglutarate are not yet 
clear, especially also known that this 
dicarboxylic acid can oxidized our prepara- 
tions. 

Since the Neuberg-Case methods pyruvate 
estimation not distinguish between pyruvate and 
2:4-dinitrophenyl hydrazones, our 
estimations these substances have been made 
the method Friedemann Haugen (1943), using 
the Beckman spectrophotometer, and have been 
checked conversion «-ketoglutarate suc- 
cinate (Krebs, 1938) and independent determination 
pyruvate the Straub method (1936). 


are grateful Wakelin for technical assistance. 
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Laboratory, Royal Berkshire Hospital, Reading) 


When prothrombin estimated the plasma 
patients receiving dicoumarin, results obtained 
the one-stage method vary with the thromboplastin 
used. Venom-lecithin gives higher and ox-lung 
extract lower results than those obtained with dried 
rabbit brain. The two-stage method, which 
generally regarded more reliable, gives results 
which agree fairly well with those found the 
venom-lecithin one-stage method, but are sub- 
stantially higher than those obtained with brain. 
When normal plasma mixed with dicoumarin 
plasma the brain results longer differ greatly from 
those obtained the venom-lecithin and two-stage 
methods. This suggests that normal plasma and 
venom-lecithin each contain something which 
necessary for the estimation prothrombin the 
one-stage method, but which deficient brain 
and dicoumarin plasma. 

The function this substance (or substances) 
seems connected with the rate conversion pro- 
thrombin thrombin. When discrepancy exists 
between the brain and venom-lecithin results di- 
coumarin plasma, the prothrombin conversion time 
greater than normal, but when the drug stopped 
and the conversion time returns normal the dis- 
crepancy disappears. Sometimes the prolongation 
the conversion time delayed and the discrepancy 
does not occur until the conversion time increases. 
These facts cannot explained deficiency 
Factor (Owren, 1947) because dicourmarin plasma 
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The Nature the Prothrombin Deficiency Dicoumarin Plasma. Mawson. (Pathological 


contains normal amount this substance. 
less efficient than normal plasma restoring the 
activity normal plasma which Factor has 
been decreased ageing. Furthermore, plasma 
deficient Factor gives lower results with venom- 
lecithin than with brain, while the reverse true for 
dicoumarin plasma. 

patient with non-tropical sprue, who had very 
low plasma prothrombin and multiple haemorrhages, 
was treated with vitamin analogue. The pro- 
thrombin rose overnight 100% measured 
the brain one-stage method and continued 
above this level until death week later, but al- 
though the haemorrhages decreased they did not 
cease. The venom-lecithin method never gave 
result higher than (mean %), while the two- 
stage method gave maximum 62% (mean 53%). 
The situation appeared exactly opposite 
that found dicoumarin plasma, for the conversion 
time 1/50 plasma before treatment was min., 
which fell within after giving vitamin 
However, mixtures the treated sprue 
plasma with dicoumarin plasma consistently failed 
show that was more efficient than normal 
plasma abolishing the discrepancy between the 
results obtained the use venom-lecithin and 
brain the one-stage method. 

This work suggests the existence accelerators 
the conversion prothrombin thrombin, other 
than Factor 


REFERENCE 
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DEMONSTRATIONS 


Ancillary Apparatus for Chromatography: (a) Mechanical Fraction Cutter; Conductivity 
Recording Apparatus; (c) Method Packing Kieselguhr Partition Columns with Aid 


Device for the Rapid Calculation the Molecular Rotations Steroids. 


(Postgraduate Medical School, London, 12) 


Barton Klyne (1948) have published tables the 
molecular rotations [M], certain fundamental 
steroid structures and the molecular rotation con- 
tributions values) substituents, which are 
characteristic the nature and position the sub- 
stituents. These values are generally speaking in- 


dependent one another, unless the substituents 
are close together and exert vicinal action one 
another (cf. Barton Cox, 1948). 

The [M], values compounds where Vicinal 
action absent can calculated adding to- 
gether the value the fundamental structure 


xii 
and the values the substituents. The calculating 
device consists series concentric graduated 
which are marked the fundamental 
values and the values (AH, AO, and values 
for olefinic double bonds and for acetoxyl 
and keto groups respectively). These values can 
added together turning the discs about their 
common centre the manner circular slide 


rule. 
The extent vicinal action compounds where 
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substituents are close together may estimated 
measuring the difference between the [M], value 
calculated from the standard values the tables, 
and the experimentally observed value. 


The application the molecular rotation 


ence method and the use the calculating device 


helping elucidate the structures 


occurring steroids was illustrated examples. The 
use the calculating device the study vicinal 
action was also demonstrated. 


REFERENCES 


The Determination Plasma Iron with the Beckman Spectrophotometer. 


Capillary Method for Determining the CO, Combining Power Plasma. 
and (Postgraduate Medical School, London, 12) 


This rapid method, which requires only small 
amount plasma, has been found useful estima- 
tions the CO, combining power and 
human blood, and field method during the 
cholera epidemic Egypt last year. The plasma, 
equilibrated with alveolar air, mixed with 
equal quantity standard sulphuric acid and 
trial the concentration acid required reduce the 
the mixture 5-5 found. This procedure 
was developed from that described Wright 
Colebrook (1921). 
Apparatus and reagents. 
chlorophenol red (British 


(1) set for 
Drug (2) 


Standard sulphuric acids various concentrations. 
These are prepared dilution standard 
acid, and are preserved waxed bottles. For 
most purposes the following series strengths 


N/30, N/55, N/60. 


(3) Chlorophenol red solution, aqueous 
solution. (4) Light blue optical filter, e.g. 303. 
(5) Plasma serum, equilibrated with alveolar 

Procedure. small Pasteur-type pipette pre- 


Table Some the parallel gasometric and titrimetric estimations 
used find the empirical factor 


(A) (B) 


Observed CO, 


Normality 


(D) 
Calculated CO, 
combining power 
(using average 


Factor reduce 
normality CO, 


combining power acid reduce combining power factor) 


Average factor from all determinations 
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graduated marking the tube about and in. 
from the open end, i.e. contain volumes. 
Two volumes chlorophenol red solution are with- 
drawn and discharged into watch-glass, 
waxed slide. Using the same pipette, one volume 
one the standard acids, followed one volume 
serum plasma, withdrawn, added the 
indicator and well mixed. 

The the mixture ascertained drawing 
into the pipette and comparing with the 
standard tubes the card. The comparison 
facilitated viewing the tubes transmitted 
light through the blue filter. 


After washing the pipette distilled water the 
procedure repeated with another acid until the 
concentration acid found which will give final 
5-5. 

Calculation. CO, combining power vol./100 ml. 
i.e. acid was then CO, combining 
power 1165 The figure 1165 em- 
pirical factor (see Table found comparing 
titrations with gasometric results. series parallel 
determinations has shown that the standard devia- 
tion the titration results from the gasometric 
results vol./100 ml. 


REFERENCE 
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The Determination Bilirubin Blood Plasma. Kine, Coxon, Ross and 


LEVINE 


The Determination Blood Constituents with the M.R.C. Grey Wedge Photometer. 


Ray and.C. Harrison 


Case Records Patients Treated with Dicoumarin. Mawson 


FORTHCOMING PAPERS 


hoped publish the following papers the next issue the Biochemical Journal: 


HALKERSTON 


Studies cholinesterase. The selective inhibition true cholinesterase vivo. 
and MENDEL 


The absorption vitamin ruminants and rats. and SELLERS 


Reducing-group production from starch the action and barley malt. Activity and 


Changes the extracellular and intracellular fluid phases muscle during starvation and dehydration adult 


The nicotinamide-saving action tryptophan and the biosynthesis nicotinamide the intestinal flora the 


The frequency distribution the zinc concentrations the dental tissues the normal population. 
CRUICKSHANK 


biochemical study Pseudomonas prunicola Wormald. Pectin esterase. BARBARA MILLS 
The measurement the cytochrome oxidase activity enzyme preparations. 


Studies the absorption proteins: the amino-acid pattern the portal blood. and 
Addendum. Conjugated amino-acids portal plasma dogs after protein feeding. 
CHRISTENSEN 


The metabolism sulphonamides. The fate some derivatives ambamide (Marfanil) and the 


The fluorimetric estimation riboflayin foodstuffs and other biological material. and WANG 


The tryptophanase-tryptophan reaction. The nature, characteristics and partial purification the trypto- 
phanase complex. Dawes and Frank 


Metabolism polycyclic compounds. Formation 1:2-dihydroxy-1:2-dihydronaphthalenes. Joan 
and 


The excretion synthetic oestrogens ethereal sulphates and monoglucuronides the rabbit and man. 


The formation hydrogen carriers haematin-catalyzed peroxidations. Some reactions adrenaline and 


The substrate specificity the tyrosine decarboxylase Streptococcus faecalis. SLOANE-STANLEY 


The effects applied pressure secretion isolated amphibian gastric mucosa. and TERNER 


~ 


[The Editors the Biochemical Journal accept responsibility for the Reports the Proceedings 
the Society. Abstracts papers read are published received from the 
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The 273rd Meeting the Biochemical Society was held the Westminster Hospita Medical School, 
Horseferry Road, London, S.W. Saturday, February 1949, a.m., and took the form 


Symposium Biochemical Aspects Genetics’. 


COMMUNICATIONS 


Introduction. B.S. (University College, London, W.C. 


Genetical research has revealed the presence cells 
least two types self-reproducing units, 
nuclear units genes, and extranuclear units. Both 
are capable self-reproduction for indefinite 
period, though liable lost, duplicated, changed 
into new self-reproducing form. bacteria the 
distinction becomes uncertain, since unit usually 
only assigned the nucleus because inherited 
according Mendel’s laws some modification 
them sexual reproduction. 

Three questions have answered concerning 
each such unit. What it; what does do; and how 
reproduced, with without alteration? Roughly 
speaking, may say that each gene responsible, 
not for unit character, such form colour, but 
for unit biochemical process. possible that 
antigens are immediate products gene action, but 
general when gene responsible for step 
synthesis probably catalyzing the synthesis 
enzyme. Besides controlling catalysis, genes 
may control membrane permeability, and doubtless 
many other biochemical processes. 

The chromosomes are generally believed consist 
mainly deoxyribonucleoprotein. The gene-like 
bacterial transforming substances discovered 
Avery, Macleod MacCarty (1944), Boivin, 
Vendrely Lehoult (1945) and their colleagues 
highly purified deoxyribonucleic acids. 
seems likely, there sharp line between the 
extranuclear units and molecular viruses, these may 
attractive speculation, though present more, 
that the fundamental pattern gene can ex- 
pressed either nucleic acid protein, and copied 
from one the other. 

Any interference with the normal self-repro- 
ductive process called mutation. Drosophila 
spontaneous mutation has fairly high temperature 
coefficient, and therefore biochemical process. 
Mutation can produced large variety 


biochemical agents ranging from formaldehyde 
through mustards and carcinogens antibodies. 
Since X-rays can produce mutation not only 
direct action but action the culture medium 
(Stone, Haas, Clark Wyss, 1948), and one case 
least (Thoday Read, 1948) are three times 
mutagenic the presence oxygen its absence, 
seems likely that mutation always biochemical 
rather than biophysical process. some cases 
the genes are changed directly. others the inter- 
ference may with their reproductive process. 

Some the extranuclear units reproduce 
variety conditions. Others are formed the 
presence certain genes the environment 
favourable, but can then reproduced indefinitely, 
even the absence the genes concerned. This the 
case with adaptive enzymes yeast, responsible for 
the fermentation galactose and melibiose (Spiegel- 
mann, Lindegren Lindegren, 1945), which persist 
long, but only long, these sugars are supplied. 
not certain whether the self-reproducing units 
are the enzymes systems responsible for their 
production. The former the simpler hypothesis. 
there are catalysts which reproduce when they 
catalyze, there are others which are used 
this process, may expect that abnormal physio- 
logical activity inactivity genes may induce 
them mutate manner which would the 
whole adaptive. 

Geneticists should able offer biochemists 
races the same species differing only respect 
one particular biochemical process. for the 
biochemists discover what that process is. Since 
geneticists commonly detect gene differences 
the basis morphological differences, this means, 
among other things, that the biochemistry some 
critical steps morphogenesis can investigated. 
the other hand geneticists are likely reach far 
greater precision their work using biochemical 
criteria wherever possible. 
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Genetic Control Biochemical Synthesis Exemplified Plant Genetics—Flower Colours. 
(John Innes Horticultural Institution, London, S.W. 19) 


1909, Onslow, working with ntirrhinum majus, 
made the first chemico-genetical investigation 
flower colour and put forward the suggestion that 
anthocyanins were derived (sequentially) from 
anthoxanthins. With this exception, the work 
biochemists and geneticists was pursued separately 
until about 1930. Each group had then accumu- 
lated sufficient knowledge and adequate techniques 
enable joint studies yield rapid and illuminating 
results. Scott Moncrieff, Haldane’s suggestion, 
and later Price, working with the geneticists the 
John Innes Institution, showed that anthocyanin 
production, amount, state oxidation, degree 
methylation and glycosidal type were each deter- 
mined simple gene relationships. Flavone and 
chalkone production and amount were found 


Garrod’s Conception Inborn Error and its 
Laboratory, University College, London, W.C. 


Garrod emphasized that biochemical differences 
could found between members the same species 
well between individuals different species. 
examined and other rare con- 
which specifically abnormal metabolism 
could detected both from the clinical and genetical 
points view. was able demonstrate that 
rare Mendelian recessive genes would give rise the 
familial appearances, which are found most 
these conditions. The analysis enabled him explain 
for the first time the special significance inbreeding 
man. This new biological approach laid the 
foundation for understanding metabolic ab- 
normalities man the supposition that single- 
gene differences between individuals could determine 
not only primary abnormalities like albinism and 
aleaptonuria but also secondary clinical effects such 
are shown diabetes. 

convenient separate those conditions 


similarly governed. further advance was the 
discovery Dahlia that there was competition the 
production anthocyanin, flavone and chalkone, 
according gene dosage, implying parallel pro- 
duction from common precursor. The theory 
advanced for pigment production Dahlia was 
found support the important suggestion 
Robinson, that different anthocyanins, etc., were 
derived from the same intermediate, built from 
two hexose and one triose unit series aldol 
condensations and dehydrations. this hypo- 
thesis, cyanidin synthetically the simplest antho- 
also, fact, the most commonly 
occurring anthocyanin flowers leaves, 
especially the least highly evolved flowering 
plants. 


determined gene homozygous recessive form 
from those which the causal gene heterozygous 
(incompletely recessive). The condi- 
tions, which include albinism, pentosuria, fructo- 
suria, phenylketonuria and (in many cases) alcapto- 
nuria, cystinuria, lipoidoses, methaemoglobinuria, 
are constant their manifestation throughout 
life. The heterozygous conditions are clinically more 
variable and may first develop adult life 
acute porphyrinuria and some types cystinuria. 
would great interest know the nature 
the homozygous forms these incompletely 
recessive conditions. Conversely, the carriers 
recessive abnormalities may sometimes show mild 
peculiarities. 

The scope Garrod’s idea very wide, and 
may said that now fundamental principle 
human genetics express inherited individual 
differences terms biochemistry. 


xvi 
dir 


The Interpretation Biochemical Detail Revealed Inborn Errors. 
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(University College Hospital Medical School, London, W.C. 


Inborn metabolic error, according modern usage, 
may described deviation from the meta- 
bolism normal the species, manifesting itself 
either sooner later the life the individual and 
referable the genetic composition the latter. 
Garrod clearly interpreted the metabolic errors 
investigated being due the congenital absence 
some particular enzyme required complete 
step normal metabolic change. This gave rise 
accumulation the intermediate product. 

felt that other possibilities have borne 
mind, as, for example, that the error may such 
give rise product quite foreign structure, 
absorption. the latter case not necessary 
postulate any defect intermediate metabolism 
per se. 

The three known inborn errors affecting the 
aromatic amino-acids, phenylketonuria, tyrosinosis 
and alcaptonuria, are probably examples meta- 
bolic arrest Garrod’s sense, although there some 
suggestion that renal function may partly, 
least, responsible for aleaptonuria. 

The excretion uric acid the Dalmatian dog 
excellent example metabolic anomaly which 
has been proved entirely, almost entirely, 
renal origin, the Dalmatian being unable reabsorb 
uric acid from its glomerular filtrate (Friedman 
Byers, 1948). Although its tissues contain much 
uricase other dogs, the substrate and enzyme are 
apparently not contact long enough for produc- 
tion normal quantities allantoin. pointed 
out that the inability retain absorb uric acid 


may extend cells the body other than the 
tubule cells, and this consideration becomes im- 
portance when trying interpret the data other 
metabolic anomalies. 

cystinuria, the urine contains besides cystine 
pattern, variable from case case, other amino- 
acids, among which leucine and lysine are prominent. 

has been suggested Dent (1948) that the 
error this condition renal one, the absorption 
group substances the tubule being affected. 
Such hypothesis receives support from the effect 
administered leucine raising the output 
cystine, doubt competing with cystine for 
reabsorption particular group tubule cells. 
Certain cases have been recorded—usually infants 
young children—in which condition renal 
rickets was present, and after death extensive 
deposits cystine were found the internal organs. 
Cystinuria has rarely, ever, been proved these 
cases which may examples different disease 
entity, ‘cystine-storage (Russell Barrie, 
1936). Abderhalden’s (1903) case was possibly this 
type. Alternatively, one might suppose, did 
Garrod, that initial can damage the 
glomeruli that renal function fails and the un- 
excreted products become deposited the tissues 
the body. 

felt that the few examples chosen indicate 


the interpretation biochemical detail pre- 


sented any genetically controlled anomaly 
demands survey broader physiological basis 
than that exemplified Garrod’s conception 
inborn metabolic error. 
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Chemical Induction Mutation. 
S.W. 


Differences the rate spontaneous mutation 
were long known arise different physiological 
conditions, indicating that chemical influences 
could active. But only the last few years 
have chemicals been discovered which will act 
directly with the chromosome materials yield 
new genetic forms. The four main types com- 
pounds are: 

‘Mustard’ compounds, discovered Auer- 


Carr. 


Friedman, Byers, (1948). biol. Chem. 175, 727. 
Russell, Barrie, (1936). Lancet, ii, 899. 


(Chester Beatty Research Institute, London, 


bach and Robson. These are active most species 
tried, and have been studied most detail. 

Carcinogenic hydrocarbons, first reported 
Strong active mice. These are probably in- 
active when fed. 

Carbonyl compounds, studied Rapoport 
Drosophila; these may active only when mixed 
with the food, and altered food constituent may 
the active material. 


Phenolic compounds, studied various 
workers; and another group miscellaneous 
compounds. 

far, all compounds are ‘radiomimetic’, i.e. 
they react apparently indiscriminately with all 
parts the chromosome, and differ from the action 
radiations quantitatively rather than ‘qualita- 


Gene Action and Mutation. 
Cambridge) 


The biochemistry the gene, particularly regards 
the nature mutation, can hardly present 
studied more closely than third hand. Itis generally 
accepted that specific genes mediate the production 
specific enzymes which turn catalyze specific 
metabolic processes. Normally, mutation 
detectable only change the specific metabolic 
process catalyzed, and the type gene change can 
specified best only terms probable 
differences the enzymes produced. cases where 
series multiple alleles specific gene avail- 
able, some are found determine the same specific 
process, but under more restricted en- 
vironmental conditions than characteristic the 
wild type and inactive under other conditions. 
Such mutations are understood gene changes 
which leave the gene still able mediate the pro- 
duction enzyme with the particular specificity 
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tively. The mode reaction with the genic 
material unknown, and compound reacting 
with only one gene has yet been obtained. 

These chemicals are already importance, not 
only genetics, but also, for example, sub- 


stitute for radiation some kinds malignant 


disease. 


(Botany School, Downing Street, University 


but with more restricted stability, for example, 
regards temperature pH. More extreme mutations 
show the loss activity under all conditions within 
which the organism viable. Some these are able 
revert, back mutate, wild type. these, 
almost intact gene capable reproduction must 
persist, and may postulate for them either un- 
changed specificity coupled with total loss enzyme 
stability change loss specificity with 
without stability changes. The former are probably 
much the commonest. The latter have not been 
observed, perhaps mainly because technical 
difficulties. Others the extreme mutations appear 
total losses the enzyme, since back mutations 
never occur, and some cases there are other 
indications genetic deficiency. Most artificial 
mutagenic agents appear induce the more extreme 
types alteration. 


New Fields the Biochemical Genetics Micro-organisms. (Department 


Genetics, the University, Glasgow, 


Recent techniques bring within the scope genetics 
range micro-organisms including yeasts, moulds 
with and without sexual stage, bacteria, bacterio- 
phages and Protozoa. These techniques, and 
particular that Beadle and Tatum for the isolation 
strains with hereditary blocks the synthesis 
essential metabolites, make possible the investiga- 
tion the genetical control metabolic processes 
micro-organisms, investigation which was con- 
fined higher organisms ten years ago. Since 
micro-organisms lend themselves more extensive, 
and often more detailed biochemical analysis, far 
more precise knowledge the correlations between 
genetical architecture and biochemical activities 
now the way. The former consists spatial 
patterns which the geneticist can analyze almost 
down macro-molecular detail, knowing, however, 
next nothing about their chemical the latter 
consist series chemical reactions, which the 
biochemist can analyze detail their steps and 


their time sequence, knowing, however, next 
nothing about their spatial organization. The gap 
between the two has somewhat narrowed following 
the discovery that, certain cases least, each 
the units genetical pattern—each gene—seems 
control specifically, via enzyme, simple step 
chain biochemical reactions. 

crucial problem, open immediate experi- 
mental attack, whether the organization the 
genes space and the time sequences biochemical 
steps which they control are any way connected, 
are operations along assembly lines. There some 
suggestion this the genetics higher organisms, 
and two examples are known Neurospora, but they 
may more than fortuitous. search for close 
linkage between the genes controlling consecutive 
steps one and the same chain biochemical 
reactions certainly worth making; the writer’s 
view the two most promising types reactions are 
those millimicromolar order (vitamin-like sub- 


~ ab tte 
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stances), and those for the synthesis specific 
polypeptides, polysaccharides and polynucleotides, 
which also may millimicromolar order. For 
both, exploratory work progress our 
laboratory. 

addition these finest details spatial pattern 
biochemical processes, the investigation which 
now possible but may well prove based 
wrong assumptions, the genetics micro-organisms 
provides means for studying cruder types bio- 


xix 


chemical organization; e.g. localization reactions 
certain parts the cell, concentration gradients, 
permeability nuclear and cell membranes, etc. 
Essentially, the technique consists observing the 
course two reactions when the allelomorphs 
two genes, controlling these reactions are arranged 
the trans-(Ab/aB) compared with the cis- 
(AB/ab) configuration between two cells, two nuclei 
within cell two chromosomes within nucleus. 
Examples this technique were given. 


Adaptation, Mutation and Segregation Relation the Synthesis Enzymes Bacteria. 
(Pasteur Institute, Paris, France) 


The assumption that simple relations exist between 
genes and enzymes explicit implicit all the 
work biochemical genetics. 

trying specify and define this hypothesis one 
led consider the appealing idea that these 
relations may the simplest possible, namely, one 
one. This was proposed Beadle and sub- 
stantiated the work his group genetic 
control the biosynthesis essential metabolites. 

The great measure success achieved investi- 
gations based this hypothesis suggests further, 
more stringent why not assume identity between 
the specific gene and the specific enzyme assumed 
control given biosynthetic Whether right 
wrong, this hypothesis, proposed 
certainly useful, since leads the interesting 
experiments reported Pontecorvo. 

should noted, however, that these develop- 
ments are almost entirely based consideration 
biosynthetic reactions studied with living cells, and 
assumed brought about specific enzymes. 
evident that most cases the enzymes are 
defined exclusively the specificity the genetic 
differences, that one might led considering 
the properties circular reasoning. 

this point should remembered that specific 


factors other than genetic differences are known 
control the synthesis certain enzymes micro- 
organisms. Such the case for numerous adaptive 
enzymes, formed the cells exclusively the 
presence specific substance, the substrate the 
enzyme. For instance, coli ML, lactose split 
typical lactase, and maltose attacked 
another specific enzyme, amylomaltase. Both en- 
zymes have been extracted from the cells, and 
partially purified. Both have been shown 
present only within cells cultivated the presence 
each substrate. the other hand, genetic control 
these two enzymes can also demonstrated 
study spontaneous and induced mutations. The 
mutations show independence specificity. 
Furthermore, using Lederberg’s strain, recombina- 
tion the maltose and lactose characters can 
demonstrated, and would seem that the pheno- 
menon not affected the ‘state adaptation’ 
the cells. 

These observations are entirely compatible with 
the ‘simple relation’ hypothesis. They are hardly 
compatible, however, with the ‘identity hypothesis. 
any case they tend show that both genetic and 
external specific factors interact the synthesis 
specific enzymes. 
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The 274th Meeting the Biochemical Society was held Thomas’s Hospital Medical School, London, 
S.E. Friday, February 1949, p.m., when the following papers were read: 


COMMUNICATIONS 


Non-nucleic Protein-bound Phosphorus. 


Thomas’s Hospital Medical School, London, and The University, Glasgow, 


When tissue extracted with acid and then with 
lipid solvents remove acid-soluble and 
lipid generally assumed that the protein- 
bound phosphorus which remains derived from 
ribonucleic acid and deoxyribonucleic acid. This 
protein-bound fraction also includes phosphopro- 
tein which frequently taken negligible 
animal tissues (cf. Thannhauser, 1945). 
this assumption correct the specific activity 
the protein-bound fraction obtained from the 
tissues rats and rabbits receiving should lie 
between the values for the specific activities the 
the isolated nucleic acids. have found, 


however, that the activity the protein-bound 
very much greater than that the either 
the nucleic acids. active fraction liberated 
inorganic when the extracted tissue residue 
incubated with alkali and therefore presumably 
present the tissue phosphoprotein Although 
the amount this fraction minute, its 
activity very high. This active fraction has been 
found liver, spleen, thymus and intestinal mucosa 
and appears present both cytoplasmic and 
nuclear material. Its occurrence has been demon- 
strated isolated liver-cell nuclei. 


REFERENCE 
Schmidt, Thannhauser, (1945). biol. Chem. 161, 83. 


and Prunty. Chemical Pathology, Thomas’s Hospital Medical School, 
London, and University College Hospital Medical School, London, W.C. 


Additional confirmation has been obtained the 
fact that the uroporphyrin acute porphyria 
mainly type isomer. 

Studies further case have been made showing 
attack the excretion 2-8 and 4-3 mg./ 
day coproporphyrin urine and faeces re- 
spectively, and and mg./day uroporphyrin 
urine and faeces respectively. Chromatographic 
separation the porphyrins alumina have shown 
the urine and faeces contain similar porphyrins. 

Paper chromatography has shown that the por- 
phyrin, m.p. 227°, has probably five carboxyl groups 


and indicates the presence minute amounts 
another porphyrin, not isolated, with seven car- 
boxyl groups. 
Faeces 
small amounts 
IIT present 
m.p. 222-227° 


m.p. 


Urine 
Coproporphyrin 


m.p. 


Unidentified porphyrin 
m.p. 


Uroporphyrin 

The uroporphyrin appeared type 
porphyrin Watson’s classification, which de- 
carboxylation yielded mainly coproporphyrin with 
evidence small amounts 


Studies the Effect the Substitution Deuterium the Methylene Groups Succinic Acid 
(Department Biochemistry, University College, London) 


The widespread use deuterium tracer isotope 
biological experiments appears have been based 
largely observations showing that concentrations 
Present address: Department Biochemistry, 
Thomas’s Hospital Medical School, London, 


biological and biochemical processes (e.g. Dungern, 
1936). Theoretical calculations Eyring Sherman 
(1933), however, indicated that chemical reactions 
ordinary temperatures deuterium would react 
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least more slowly than hydrogen. These calcu- 
lations have been supported great deal 
experimental work relative rates proton and 
deuteron transfer (e.g. Wynne-Jones, 1934; Wilson, 
1936; Bonhoeffer, 1938), and therefore 
interest and importance inquire more deeply into 
the justification for the use deuterium tracer 
isotope. The experiments reported here were under- 
taken attempt determine the effect the 
substitution deuterium for hydrogen sub- 
strate the action enzyme. 

The preparation succinic dehydrogenase which 
was used was the reconstructed succinic oxidase 
system Keilin Hartree (1938, 1940). Succinic 
«’-D, acid (tetradeuterosuccinic acid) was pre- 
pared, and its rate enzymic oxidation was com- 
pared with that normal succinic acid, prepared 
analogous methods, measurement oxygen con- 
sumption Warburg manometers 37°. was 
found that acid was oxidized 
about 40% the rate oxidation normal 
acid. measurement the rates 
oxidation different temperatures was demon- 
strated that the slower reaction the deuterated 


xxi 


substrate was accompanied activation energy, 
higher than that the reaction the normal sub- 
strate about The activation energy the 
reaction acid was keal.; this 
result fair agreement with the figure 
keal. obtained Hadidian Hoagland 
(1939). 

Furthermore, measuring the rates oxidation 
number substrate concentrations, the 
Michaelis constants the enzyme, calculated the 
methods Lineweaver Burk (1934), were found 
1-2 with respect succinic acid, and 
with respect tetradeuterosuccinic 
acid. difference Michaelis constants was con- 
firmed competitive mixed-substrate experiments 
which was shown that succinic acid mixtures 
with tetradeuterosuccinic acid was oxidized pre- 
ferentially. 

«-D, «’-D acid (dideuterosuccinic acid) 
was also prepared, and was found oxidized 
about 70% the rate oxidation normal 
acid. This figure agreement with the 
results obtained Erlenmeyer, Schonauer 
Siillmann (1936). 


REFERENCES 


3onhoeffer, (1938). Trans. Faraday Soc. 34, 252. 
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Oxidation the Blood Group A-substance with the Periodate Ion. 


Lineweaver, Burk, (1934). Amer. chem. Soc. 56, 
658. 

Wilson, (1936). chem. Soc. 1550. 

Wynne-Jones, (1934). chem. Phys. 381. 


and 


T.-J. (Lister Institute Preventive Medicine, London, S.W. 


Apart from the methylation studies Bray, Henry 
Stacey (1946), few structural investigations 
have been carried out the blood group A-sub- 
stance. Oxidation the substance with periodate 
offers additional method investigation. 

rapid loss both serological properties 
the A-substance results oxidation R.T. with 
(NaHCO,). The action essentially complete 
hr. Results indicate that one molecule 
oxidation more extensive, and even after 
hr. substantial reduction the periodate still 
observed. 

Qualitative 


tests on, 


analysis of, the A-substance after oxidation 


for hr. indicate that the constituents potentially 
susceptible oxidation only fucose, galactose and 
part the chondrosamine are oxidized. 
Formaldehyde and formic acid, but acetal- 
dehyde ammonia, are produced during the oxida- 
dation. The formaldehyde liberated was determined 
and characterized its dimedone derivative 
(Reeves, 1941). Methyl-N-acetylglucosaminide gives 
formaldehyde, whilst yields 
93% the expected formaldehyde. The formic acid 
liberated was determined after oxidation 
with NalO, for hr. (Potter Hassid, 1948). The 
amount formaldehyde and formic acid formed can 
used measure the chain length. They are 
produced equimolecular proportions and agree 
with molecular weight 1800 obtained from the 


analytical figures the constituents the A-sub- 
stance. 

The A-substance gives colour with Ehrlich 
reagent (see Morgan Elson, 1934) equivalent 
about quarter the total N-acetylhexos- 
amine (46%). methyl-N-acetylglucosaminide 
does not give colour under these conditions may 
assumed that one four the N-acetylhexos- 
amine units reducing terminal group. From 
the chromatographic data this 
amine, and accounts for the formaldehyde liberated. 

acetic acid hydrolysate the A-substance 
yields oxidation with periodate, acetaldehyde 
but not ammonia. Re-oxidation the acid hydro- 
lysis products the oxidized (pH hr.) 
substance yields acetaldehyde. Baer, Dische 
Kabat (1948) and Aminoff, Morgan Watkins (1948) 
have shown that mild acid hydrolysis the 
substance readily eliminates the fucose without 
significant liberation the other sugars, which 
suggests that fucose end-group and, from the 
oxidation results, that non-reducing end- 
group which carries free hydroxyl group attached 
atom and possesses pyranose ring struc- 
ture. 

Kabat, Baer Knaub (1949) 18% 
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fucose for preparation our A-substance. the 
basis this figure molecular unit 1800 would 
contain two fucose residues. The acid liberated, 
however, accounts for one terminal fucose residue 
only. Carbon atom the fucose units must 
unsubstituted account for the observation that all 
the fucose the A-substance oxidized. Hence, 
the hydroxyl group carbon atom the non- 
terminal fucose molecule presumably involved 
the glycosidic linkage. 

The following structural unit for polysaccharide 
moiety the A-substance agreement with the 
serological, qualitative and quantitative chemical 
data obtained: 


! 


N-acetylhexosamine 


N-acetylchondrosamine 
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Turbidities the Estimation Serum Proteins the Biuret Method. and 
(Welsh National School Medicine, Royal Infirmary, Cardiff) 


Lipaemic sera are occasionally encountered which 
give turbid opalescent solution when treated 
with sodium hydroxide and copper sulphate the 
biuret protein estimation. Such turbidities may 
greatly increase the readings obtained with photo- 
electric absorptiometer, and results may 
g./100 ml. too high. Kingsley’s (1942) method, 
shaking with ether used eliminate turbidities. 
alternative procedure, which have applied 
slight modification Fine’s (1935) method, 
treat the reaction mixture with potassium cyanide; 
this discharges the colour (presumably forming 
the complex ion without apparently 
affecting the turbidity, which can then measured. 

reading first taken the photoelectric in- 


strument using the appropriate green filter. large 
knife point solid potassium cyanide (about 
0-15 for test solution) then added 
with mixing and final reading made when the 
maximum discharge colour has taken place and 
the colorimeter reading constant (usually after 
4-5 min.). The difference between the first and final 
readings used for obtaining the protein content 
the specimen. the Hilger Spekker set colour 
filters, the green (no. and neutral grey are both 
suitable for the turbidity reading. 

This method not applicable turbidities that 
develop the test solution long standing, e.g. 
after several hours, for such turbidities may 
appreciably decreased cyanide. 


REFERENCES 


Fine, (1935). Biochem. 29, 799. 
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The Estimation Serum and Plasma Proteins. (Welsh National School 


Medicine, Royal Infirmary, Cardiff) 


Copper sulphate specific gravity method. Com- 
parison with the micro-Kjeldahl method shows that 
the copper sulphate specific gravity method 
Phillips, Van Slyke, Dole, Emerson, Hamilton 
Archibald (1945) gives clinically reliable results 
the absence marked change the non-protein 
constituents. From over 100 persons, most them 
hospital patients whom there was evidence 
uraemia, 132 specimens non-lipaemic serum 
heparinized plasma were examined. Results both 
methods differed not more than 0-4 g./100 ml. 
all but two cases, not more than 0-3 84%, 
and not more than 0-2 56%. 

Biuret method. the biuret method, consider- 
able variations intensity colour development 
may occur given technique not closely fol- 
lowed. Good colour development and consistency 
results were found the following modification 
Fine’s (1935) method. The protein precipitated 
from 0-2 ml. plasma serum dissolved ml. 
added and mixed with the NaOH solution for sec. 
(e.g. revolving the tube between the hands), care 
being taken avoid frothing. The mixture 


allowed stand for further minute, then diluted 
the tube mixed for min., the precipitate finally 
being spun down. Occasional turbidities may 
allowed for the method Keyser Vaughn 
(1949). 

Micro-Kjeldahl method. the micro-Kjeldahl 
method accurate results can obtained with 
ml. plasma using straightforward 
Kjeldahl flask, splash head and double-jacketed 
condenser, instead the more elaborate steam- 
distillation apparatus usually recommended. The 
ammonia most conveniently and accurately deter- 
mined collection boric acid followed direct 
titration with mineral acid (Winkler, 1913). ml. 
solution boric acid ample for collecting 
the ammonia formed digestion 0-2 ml. 
plasma. suitable indicator the B.D.H. ‘4-5’ 
Tashiro’s methyl red-methylene blue mixture. 

‘Albumin.’ Kingsley’s (1940) Na,SO,-ether tech- 
nique was compared with Howe’s (1921) method 
using specimens from pathological and normal 
cases. Results agreed within 0-25 g./100 ml. 
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Metabolic Product Aspergillus ustus (Bainier) Thom Church. 
(Department Biochemistry, London School Hygiene and Tropical Medicine) 


The metabolism solution strain Aspergillus 
ustus, grown Raulin-Thom medium, gives 
intense brownish purple colour with ferric chloride. 
three other strains investigated, two give similar, 
but less intense, colorations, while the third gives 
much browner and less intense colour. 

The material responsible for the purple colour 
reaction extracted from the acidified metabolism 
solution ethyl acetate. After evaporation, the 
residue treated with ether, and fair quantity 
insoluble material filtered. The filtrate 
evaporated, and the residual gum treated with 
methanolic potassium acetate, when crystalline 
potassium salt separates. The free acid obtained 
from the salt crystallizes from ethyl acetate-benzene 
colourless prisms, m.p. 167°, with decomposition 
yield, about 0-5 g./l. 


Analysis suggests the formula with one 
methoxyl group. 

Cold neutral copper sulphate converts 
high yield into oxidation product The 
chemical properties and closely 
resemble those the compounds and 


(I, and —C(OH),COCH, 


respectively) isolated metabolic products 
Penicillium brevi-compactum Dierckx (Oxford 
Raistrick, 1933). 

oxidized smoothly alkaline H,O, 
compound acetic acid also being produced 
the reaction. Methylation C,H,O, gives 3:4:6- 
acid, identified comparison 
with synthetic material. also identical with the 


fully methylated phthalic acid obtained ethanolic 
alkaline hydrolysis O-dimethyl 
ester, and subsequent methylation. C,H,O, 
therefore methoxy-dihydroxy-phthalic acid 
the same orientation. 

The oxidation product which behaves 
many ways can decarboxy- 
lated, and then oxidized alkaline H,O, com- 
pound which has been methylated 
2:3:5-trimethoxybenzoic acid, and ethylated 
acid, identified 
comparison with synthetic specimens prepared 
the Elbs persulphate oxidation acid 
and subsequent alkylation. 

therefore 2-methoxy-3:5-dihydroxy- 
benzoic acid (III), and thus shown 

The side-chain, should probably 
formulaied the ene-diol, 
though other formulae (e.g. 
are possible. Oxidation 
neutral cupric sulphate would expected give 
the diketone further oxidation with 
alkaline H,O, yielding carboxylic acid and acetic 
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acid, observed. Further experiments are pro- 
gress ascertain the exact nature this side- 
chain. 

The formula 
therefore proposed for the mould product 


HO! 
OCH, 
OCH, OCH, 


REFERENCE 
Oxford, Raistrick, (1933). Biochem. 27, 634. 


The Iron Requirement Rumen Bacteria. Mary (Hannah Dairy 


Research Institute, Kirkhill, Ayr) 


The widespread incidence deficiency the metals 
and the pastures which sheep and 
certain cattle habitually subsist, together with the 
fact that only ruminants are known affected 
such deficiencies, has led the hypothesis that 
certain metals may required not much the 
ruminant itself the micro-organisms which 
harbours its gut. Tosic Mitchell (1948), after 
having shown that dietary concentrated the 
bacteria the rumen, suggested that perhaps these 
bacteria rendered unavailable the host and 
increased the host’s apparent requirement that 
metal. The relative importance these hypotheses 
can decided only further knowledge. 

Before this recent work was published 
series investigations was being carried out the 
present authors the requirements these micro- 
organisms for various metals, artificially creating 
deficiencies rumen liquid vitro means 
organic compounds which chelate with metals, 


technique which now much use (Albert, Rubbo, 
Goldacre Balfour, 1947; Hickey, 1945; Zentmyer, 
1944). 

The reagents for iron, ««’-dipyridyl and o-phen- 
anthroline concentration were among the 
chelating agents which were found inhibit the 
growth vitro rumen bacteria. The inhibition 
was reversed addition amount FeSO, 
just sufficient form the chelate complex. The 
quired suppress bacterial growth, indicated 
protein synthesis, was about Theoretically 
this amount should inactivate 0-93 p.p.m. 
The amount iron rumen liquid was found 
analysis this order. completely in- 
hibiting protein synthesis with o-phenanthroline 
and then adding various amounts iron was 
estimated that about 1-0 p.p.m. iron essential 
for bacterial growth. 
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xXXV 


Biochemical Experiments with Radioactive 2:3-Dimercaptopropanol (BAL). 
and Youne.* (Department Biochemistry, University Toronto) 


1944-5, during the course series investi- 
gations which were carried out this laboratory 
the antidotal action thiols (Young, 1946), 2:3- 
dimercaptopropanol (BAL) containing radioactive 
sulphur was synthesized and used study the 
fate BAL the rat. Results general agreement 
with those obtained this work with radioactive 
BAL have been reported Stocken, 
Collie, Grace Wheatley (1947). 

Radioactive BAL was obtained allowing 2:3. 
dibromopropanol react methanol with sodium 
hydrosulphide which had been prepared from 
hydrogen sulphide containing The radio- 
active BAL was extracted from the reaction mixture 
and purified fractional distillation low pres- 
sure. The product weighed 0-663 g., and this repre- 
sented yield 46% based the amount 
dihalide used. The purity the product was 
iodine titration. 

The absorption, distribution and excretion 
were studied following the administration radio- 
active BAL rats application the skin 
intramuscular injection. When radioactive BAL 


Thomas’s Hospital Medical School, London, 


was applied the skin was absorbed slowly, and 
the hr. period following its application the 
average rate absorption was 0-38 mg. BAL/sq.cm. 
skin/hr. When radioactive BAL (20 mg. dissolved 
0-30 ml. propylene glycol) was injected into the 
muscles hind leg, passed quite rapidly from 
the site injection and only the *5S adminis- 
tered BAL was present the dosed muscles hr. 
after the injection. Six hr. after the administration 
radioactive BAL application the skin 
intramuscular injection, was found distributed 
throughout the organism. The concentrations 
the kidney and the small intestine and its 
contents were somewhat higher than those other 
tissues, and this was probably related the passage 
radioactive material into the urine and bile. 
Examination the urine showed that large pro- 
portion the which passed from the site 
administration the radioactive BAL was excreted 
the urine, e.g. the absorbed from the 
skin during hr. absorption period and 81% 
the given intramuscular injection were 
excreted the urine the hr. period which 
followed the administration the radioactive BAL. 
Almost all the the urine was present the 
neutral sulphur fraction. 
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Distribution Nitrogenous Constituents the Urine Rats with Jensen Sarcoma. 
(School Biochemistry, University Cambridge) and Maw* (Department Bio- 


chemistry, University College, London) 


The object this study was investigate the effect 
one type malignancy the nitrogen meta- 
bolism the tumour-bearing animal, reflected 
changes the output nitrogenous end-pro- 
ducts the urine. 

The hr. excretions number the nitro- 
genous constituents the urine groups rats 
were examined immediately after inoculation with 
Jensen sarcoma tissue and followed during the 
growth the resultant tumours for periods 
days. The urinary total-N excretion the sarco- 
matous rats was found every case decreased 
relative that control animals. This nitrogen 
retention was more marked the case rats with 
large and rapidly growing tumours, being due, pre- 


Present address: Department Biochemistry, 
Thomas’s Hospital Medical School, London, 


sumably, satisfaction the nitrogenous needs 
the tumour itself. The urea-N and ammonia-N 
outputs tumour-bearing rats, expressed per- 
centages the total-N excretion, were almost 
identical with the corresponding data for control 
rats. The excretion creatinine-N appeared bear 
consistent relation the presence tumour 
the rat the rate growth such tumour. 
The periodic fluctuations output were, however, 
much greater than the control animals. the 
other hand, the excretion creatine-N was found 
generally increased over that the controls, 
the increase becoming more marked with the de- 
velopment the tumour. This agreement with 
the results Ordway Morris (1913), who deter- 
mined the output several nitrogenous constituents 
the urine three rats with slow growing Jensen 
sarcomas. 


This augmented creatinuria could due 
increased synthesis these animals depletion 
the creatine content the tissues. The latter 
considered least partial explanation since deter- 
minations total carcass creatine-N the sarco- 
matous rats indicated extensive losses due 
marked decrease muscle creatine. Over periods 
weeks the carcass and muscle creatine-N 
values had dropped about 50% the corre- 
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sponding values the controls. The total-N content 
carcass and muscle showed decrease only 
that the loss creatine-N cannot con- 
sidered reflect simply the general destruction 
muscle tissue. seems possible that this effect may 
partly caused disturbance the phos- 


phorylating mechanisms muscle under these 


conditions, with increased creatinuria one 
consequent symptom. 


REFERENCE 
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p-Aminosalicylic Acid Estimated m-Aminophenol. and ANNE BREws. 
(Group Laboratory, Mile End Hospital, London, 


Newhouse Klyne (1949) have recently described 
method for estimating p-aminosalicylic acid (PAS) 
body fluids, using Bratton Marshall’s method 
for sulphonamides. the present method PAS 
decarboxylated, and Bratton Marshall tech- 
nique applied the m-aminophenol (MAP) thus 
formed. 

0-2 ml. blood 3-2 ml. water allowed stand 
for min. 0-6ml. 20% trichloroacetic acid 
added, and the mixture centrifuged. 2-0 ml. 
supernatant liquid ml. graduated centrifuge 
tube are heated for hr. 100° with 0-5 ml. 
21-5n-H,SO,. After cooling, adding 1-0 ml. 8-1N- 
NaOH, and cooling again, the volume adjusted 
4-0 ml. with water. 0-2 ml. NaNO, then 
added with shaking; after min. 1-0 ml. 
ammonium sulphamate added, followed, sec. 
later, ml. naphthylethylene diamine 
dihydrochloride. (The short sulphamate time 
sec. has recently been adopted from Newhouse 
Klyne’s method; increases colour intensity 
The colour reaches its maximum intensity 
hr. and stable for hr. Read against 


water-naphthylethylene diamine blank, E.E.L. 
Portable Colorimeter using Ilford ‘404’ green 
filter, the colours appear proportional concen- 
trations from 2-5 mg. PAS/100 ml. 

standard 100 mg. PAS/100 ml. strength 
prepared dissolving 137-9 mg. sodium 
aminosalicylate dihydrate 71-24 mg. m-amino- 
phenol (with the addition ml. 100 ml. 
water. Dilute standards representing and 
mg. PAS/100 ml. blood are prepared contain 
0-25, 0-50 and 1-0 ml. stock standard respectively, 
with ml. 20% trichloroacetic acid, 100 ml. 
aqueous solution. These solutions are treated the 
supernatant liquids; using MAP standards, heating 
may omitted. 

Milder forms hydrolysis have failed effect 
complete decarboxylation. Experiments with stan- 
dard solutions PAS and MAP have furnished 
evidence that our conditions decarboxylation 
does fact take place and complete. They also 
support the theory which this method was 
based, namely, that MAP more readily diazotized 
than PAS. 


REFERENCE 
Newhouse, Klyne, (1949). Biochem. Proc. 272nd Meeting. 


PROCEEDINGS THE BIOCHEMICAL SOCIETY 


DEMONSTRATION 


Simple Shaking Device for Conway Units and Similar Appliances. Date. (Christie 


Hospital and Holt Radium Institute, Manchester) 


was found useful employ device for the 
simultaneous shaking number Conway Units, 
either hand geared motor. 


The apparatus consists two glass plates in. 
thick) each mounted with three hollow-ground 
slides which, when coinciding, form three shallow 
cups contain three steel ball-bearings in. 

diameter. The upper plate, when moved 


impulse from its resting position, returns 
three-dimensional wobbling movements which 
persist for considerable time and impart 


very suitable mixing movement Conway dishes 
placed the upper plate within wooden frame. 
For continuous shaking geared-down motor 
provides occasional impulse the protruding 
rod. 
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hoped publish the following papers the next issue the Biochemical Journal: 
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Displacement chromatography synthetic ion-exchange resins. Separation organic bases and amino-acids 


WEBLEY 
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The Annual General Meeting the Biochemical Society was held the Department Biochemistry, 
University College, Gower Street, London, Friday, March 1949, when the following papers 


were read: 


COMMUNICATIONS 


The Effects Thyroxine and Thio-uracil the Secretion the Phosphorus Compounds 
Normally Milk. and (The Hannah Dairy Research Institute, 


Kirkhill, Ayr) 


Cows treated with thyroxine show increase total 
phosphorus the milk without any change cal- 
cium (Owen, 1948). Houston, Kon Thompson 
(1940) found that vitamin pyrophosphate milk 
varies inversely with phosphatase. The experiments 
described this abstract were designed find 
out what compounds phosphorus are chiefly re- 


cows treated with thyroxine and also find out 
whether thio-uracil can effect the composition the 
milk the opposite way thyroxine. Some cows 
were injected with mg. thyroxine per day, while 
others received mg. thio-uracil per day, the in- 
jections lasting weeks. Untreated cows served 
controls. Milk samples were collected every days, 
for weeks prior treatment (period 1), during 
treatment (period 2), and for weeks subsequent 
treatment (period 3). The partition phosphorus 
and the content phosphatase were determined 
these samples. The average results one such ex- 
periment are shown the table. 

From the table can concluded that the chief 


contribution the increase phosphorus made 
esters phosphoric acid, though notable con- 
tribution also made lipoid-P (see period 
the table). Ester-P and lipoid-P steadily increased 
during the weeks injection thyroxine, while 
phosphatase steadily declined, that its average 
period was much less than had been period 
When thyroxine was discontinued ester-P and 
lipoid-P rapidly declined while phosphatase rapidly 
increased. All these effects took place the reverse 
order cows treated with thio-uracil (see table), 
while none them was observable untreated 
cows. all cows, including the controls, there were 
highly significant inverse correlations between phos- 
phatase and ester-P, amounting treated cows 
inverse proportionality. Lipoid-P was inversely 
correlated with phosphatase during periods and 
only. The correlations between phosphatase and 
lipoid-P the control cows and period all the 
cows were not significant. The bearing these 
results mammary secretion will discussed when 
the work published full. 


Partition phosphorus (mg./100 milk) 


sponsible for the increase phosphorus the milk 


Phospha- 


Animal Period Total Lipoid-P Casein-P tase 

Dinky (control) 86-65 55-37 7-68 6-2 17-40 112 
86-00 56-67 6-2 16-30 121 

90-55 60-41 17-60 129 

Dorothy (thyroxine) 82-41 8-41 9-3 18-10 129 
92-93 47-84 16-28 11-2 19-20 

84-59 47-28 9-73 9-7 18-30 120 

Gadfly (thyroxine) 88-25 57-08 8-66 15-61 148 
94-51 54-19 13-84 9-7 17-18 

91-84 58-96 8-85 8-6 15-42 125 

Misty Morn (thio-uracil) 94-40 59-60 8-97 17°81 129 
85-13 57-74 5-15 6-9 15-51 213 

93-05 62-54 6-18 8-4 16-38 165 

Trixie (thio-uracil) 98-74 60-97 9-90 9-2 18-50 138 
91-96 61-28 5-03 18-20 209 

98-40 65-11 6-96 9-1 17-00 170 
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view the relationship found exist between 
the state proliferation and the 
activity mouse liver, kidney and uterus (Levvy, 
Kerr Campbell, 1948; Kerr, Campbell Levvy, 
1949), the possibility that the ability mouse liver 
and other tissues synthesize glucuronides may 
also vary with the degree cell division progress 
was investigated the method Levvy Storey 
(1949). 

Unlike activity, the ability 
synthesize glucuronides seemed confined 
largely liver. Kidney, the only other tissue found 
carry out the synthesis, was much less active than 
liver. This agreement with the results 
Lipschitz Bueding (1939). 

During the period enhanced glucuronidase 
activity liver which follows partial hepatectomy 
administration carbon tetrachloride men- 
thol, the ability synthesize glucuronides remained 


normal. was also unchanged during the profound 
depression glucuronidase activity which follows 


sorbic acid administration. Tumours with high 


glucuronidase activity were devoid synthetic 
power, were livers from mice days old. 
seems clear that, unlike the enzyme 
system causing glucuronide synthesis does not vary 
activity with the state proliferation tissue, 
and that the two enzyme systems are quite distinct 
(see Levvy, 1948; Karunairatnam Levvy, 1949). 
The synthetic power mouse liver remained very 
small for the first week after birth. then rose 
slowly till the fourth week the activity had 
reached the average value for normal adults. The 
activity liver the first week 
after birth was six times the value found adults. 
then fell steadily become constant when the 
mice were weeks old. 
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The Carbamino Combination CO, with Reduced Haemoglobin and Oxyhaemoglobin. 


Wyman (1948) hasrecently suggested that carbamino 
combination CO, with haemoglobin only occurs 
with —NH, groups pK>8-0. thence deduces 
the approximate equation 

(1) 
where Z=[carbamino capacity Hb]. 
are the respective equilibrium constants 

Equation (1) can tested the data (a) 


(Ferguson Roughton, 1934), (6) human 
(Ferguson, 1936), (c) horse (Stadie O’Brien, 


1937). three papers, pCO, and total CO, 
were determined directly, but only (c) was the 
measured directly (glass electrode). this case 
calculations show (both for O,Hb and RedHb) that 


log {[total CO,] 


(a) and the can reasonably calculated 
from (2). 

give below calculations for all the 
reliable data cited (a), (b) and (c). Figures 
brackets denote the number experiments each 
sample Hb: 


(a)* 
RedHb RedHb RedHb 
0-40 (1) 1-33 (4) 0-44 (2) 0-97 (4) 0-67 (6) 
0-94 (3) 0-48 (3) 0-74 (4) 
1-06 (3) 0-54 (3) 0-40 (1) 
1-00 (4) 0-49 (2) 1-81 (1) 1-25 (1) 
1-14 (2) 0-54 (2) 1-58 (3) 0-59 (3) 
Mean all deter- 1-03 0-50 0-66 


minations 


Most the (a) results were plotted graphically, but reference the original notes gave all the data required for the 


calculations. 


Om 72.77 
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Both the (a) and the (b) data show the same 
average ratio K,K, for RedHb K,K, for 
2-0; the (b) data are, however, much more 
perhaps because carbamino estimations 
are technically less satisfactory human than 
Hb. Unfortunately, only one sample was used 
(c). 

The present results fail sustain Wyman’s views 
that (i) the —NH, groups with which CO, combines 


are unaffected oxygenation the molecule, 
(ii) the extra carbamate RedHb over that found 
O,Hb entirely due the being more alkaline 
the former case, (iii) carbamino compounds play 
much less part blood transport CO, than 
currently supposed. Wyman’s views, which were 
largely based more limited and less direct calcu- 
lations than those here given, are open. other 
criticisms, which hoped develop elsewhere. 
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Metal Catalysis Indole Production from Tryptophan. Dawes and 


Seeking elucidate the mechanism the pro- 
duction indole from tryptophan the trypto- 
phanase system Esch. coli, reaction unique 
enzyme chemistry inasmuch fission 
bond occurs, have investigated related inorganic 
catalyses tryptophan decomposition. 


YET ++ 


—CH , — + H-(H* +e) 


cobalt, iron, manganese, nickel, chromium, tin and 
cerium, but these only cobalt showed any catalytic 
effect, the magnitude which approximately 
the same order that copper, and which 
mechanism the metal-catalyzed reaction not 


(Cut 


(Dotted arrows denote single-electron 


Herzfeld (1913) obtained 60% yield indole 
from tryptophan the presence CuSO, and 
(w/v) NaOH. have verified his results and ex- 
tended investigations other metals. The rate 
indole production was followed determinations 
successive ml. fractions distillate fractions 
distillate collected over min. periods. Slight 
indole formation was found occur the presence 
NaOH only, due trace metals present the 
glassware, but greatly increased production occurred 
addition 

Other metals were also investigated, including 


identical with that the enzymic reaction, since 
other indole derivatives such 
(which not give indole 
with tryptophanase) are degraded indole the 
alkaline copper and cobalt reagents. Analogy with 
the catalytic effects these metals other chemical 
reactions suggests that single-electron transfer 
mechanism, the general type given above, 
might applicable the reaction, although 
the presence free radicals could not detected 
the use methyl methacrylate monomer 
‘luminol’. 
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Suggested Mechanism for the Enzymic Breakdown Tryptophan Indole. 


Subsequent investigations have confirmed the earlier 
conclusions Baker Happold (1940) and Baker, 
Happold Walker (1946) that, the enzymic 
formation indole from tryptophan, the three- 
carbon side-chain eliminated intact (see also 
Tatum Bonner, 1944; Dawes, Dawson Happold, 
1947; Wood, Gunsalus Umbreit, 1947), and that 
indole formation must occur the reductive-fission 


Ne 


only known mechanism for such rupture via 
initial homolytic fission give free radicals 
stabilized resonance. Although the 
mechanism the metal-catalyzed fission trypto- 
phan indole (previous abstract) must differ some- 
what from the enzymic fission, provides strong 
evidence that indole can produced from trypto- 


phan mechanisms involving single-electron trans- 
fers. Moreover, Waters (1946) has quoted evidence 
that free radicals may generated metal-free 
biological systems. Accordingly, tentative elabora- 
tion Baker Happold’s original mechanism for 
the enzymic fission, based enzyme-produced free 
radical initiation, and with the coenzyme, 


pyridoxal phosphate, acting the hydrogen 
acceptor, formulated below: 


The large resonance stabilization the radical (LIT) 
would lower the energy necessary for the homolytic 
fission the bond. 

side-chain would yield 
acid, the precursor acid fission, 
observed with the purified enzyme system: 


NH, 
RC—OH 
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Serum Flocculation Tests 7-55. 


The thymol buffer used Maclagan stated 
him have 7-8 (Maclagan, 1944). also 
stresses the importance ionic strength. American 
observers have claimed that the reaction more 
sensitive 7-55 (Mateer, Baltz, Commanduras, 
Steele Brouwer, 1947). has been pointed out, 
however, that they apparently had undue pro- 
portion negative results (Maclagan, 1947). 
Thymol buffers 7-8 and 7-55 have been com- 
pared; the was determined the bicolour 
technique (Hastings Sendroy, 1924). The ionic 
strength each case approximated fairly closely 
that Maclagan’s buffer. That 7-55 had the 


Tatum, Bonner, (1944). Proc. U.S. Nat. Acad. 
Sci. 30, 30. 

Waters, (1946). The Chemistry Free Radicals, 259. 
Oxford University Press. 

biol. Chem. 170, 313. 


composition 1-518 barbitone and 0-927 
sodium barbitone per 500 ml. saturated thymol 
solution. Both buffers were prepared according 
Maclagan’s technique. 

7-55 the reaction was more sensitive and 
gave fewer false positives than 7-8. also 
proved superior Maclagan’s buffer which the 
bicolour technique was found have 7-65. 

Similar results were obtained with the colloidal 
For this have 7-55 the buffer 
composition 0-6072 barbitone, 0-3708 sodium 
barbitone and 0-2 phenol 100 ml. distilled 
water. 
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Cozymase and the Control Carbohydrate Metabolism Brain. 
(Research Laboratory, Maudsley Hospital, London, S.E. 


animals, breathing air, physiological experiments 
show that the brain converts lactic acid about 
the glucose which utilizes (Gibbs, Lennox, 
Nims Gibbs, 1942). This proportion increases 
considerably hypooxia and certain other con- 
ditions. brain tissue slices, similarly, glycolysis 
partly suppressed air (the Pasteur effect). This 
suppression, which considerable importance 
cellular economy, has now been found dis- 
turbed agents which inhibit the breakdown 
cozymase. 

(1) The Pasteur effect brain known 
inhibited low concentrations (c. certain 
dyestuffs, notably phenosafranine, ethyl red and 
pinacyanol (Dickens, 1936) and nicotine (Baker, 
Fazekas Himwich, 1938). These compounds have 
now been found inhibit also the breakdown 
cozymase washed, ground brain tissue. Pheno- 
safranine was examined detail and the breakdown 
(see Rodnight, 1948) found in- 


comparing this concentration with the quoted 
above, must noted that the dyestuff concen- 
trated the tissue large extent.) contrast 
this inhibition phenosafranine, some other 
compounds with pyridine, piperidine, phenazine 
and thiazine nuclei had much smaller effects, any, 
the cozymase breakdown; some these sub- 
stances are known also have action the 
Pasteur effect (Dickens, 1936; Dickens 
1938). 

(2) Among pyridine derivatives certain corre- 
lations have been found between structure and in- 
hibition cozymase breakdown, 
dylglyoxaline fairly potent inhibitor the 
gives this effect The pyridylgly- 
oxaline, also, releases aerobic glycolysis 
brain slices; nicotinamide has very much less 
effect. 

(3) The pyridylglyoxaline (like nicotinamide, but 
lower concentrations) maintains the 


glycolysis brain levels from which would 
otherwise fall. 

(4) Nicotinamide and the pyridylglyoxaline have 
effect respiration brain slices concen- 
trations which they release maintain aerobic 
anaerobic glycolysis. 

(5) The enzyme degrading cozymase, ground 
brain preparations and solution after extraction 
and some purification, also inactivates coenzyme 
with liberation nicotinamide, but with velocity 
little lower than that its reaction with cozymase. 
When both coenzymes and are present, com- 
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petition for the enzyme takes place between the 
two. 

(6) Dihydrocoenzymes and are acted 
the enzyme (attached cell debris solution), 
all, with velocities less than 0-5 those with 
which their oxidized forms are attacked. 

conjunction with Judah Williams-Ashman’s 
(1949) observations, would appear that the 
enzyme degrading cozymase functions oxidative 
phosphorylations and its inhibition leaves more 
inorganic phosphate and cozymase available for 
glycolysis, than would otherwise the case. 
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University Glasgow) 


was recently shown (Mills, 1948) that aqueous 
extracts spleen when examined the Variable 
Solvent Solubility Test Taylor, 1946), 
using ammonium sulphate precipitant and 
assay material, showed 
the presence two These two 
enzymes were distinguished having different 
optima. 

This work when repeated using phenolphthalein- 
assay material showed the same 
results. When was used 
substrate, however, was found that addition 
the two enzymes with optima 4-5 and 5-2, the 
variable solvent solubility test showed the presence 
around 3-4 acetate buffer. This third enzyme does 
not hydrolyze and 
glucuronides, and inhibited citrate buffer. 

Citrate also shows some inhibiting action the 
enzyme with optimum 4-5, but exerts little 


44, 


(Biochemistry Department, 


any action the enzyme with optimum 
significant note this connexion that Levvy 
and his co-workers (Kerr, Graham Levvy, 1948; 
Levvy, Kerr Campbell, 1948; Karunairatnam 
Levvy, 1948) have used 
citrate buffer for the assay their glucuronidase 
preparations. 

addition citrate, number di-carboxylic 
acids and poly-hydroxy-mono- and di-carboxylic 
acids act inhibitors for this series enzymes, 
some being much more powerful than citrate, the 
most powerful far found being D-saccharate, 
confirmation Karunairatnam Levvy (1948). Its 
inhibitory action is, however, more powerful than 
these workers suggest. 

Other organs have been examined, namely, liver, 
kidney, uterus, thymus and blood plasma. all 
cases there appear more than one 
dase present. Some data concerning the glucuroni- 
dases these tissues presented. 
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Metabolism Radioactive Strontium the Rabbit. and JANET VAUGHAN 
(introduced (Department Pharmacology, University Oxford) 


The experiments described form part investi- 
gation the metabolism radioactive strontium 
normal rabbits. The animals were diet giving 
average intake calcium, namely, gr. 
9-day period. 

The radioactive material was mixture 
strontium chloride. was given intra- 
venously normal saline, both with and without 
added stable strontium chloride. 

The urine and faeces were collected separately, 
and the amount strontium them estimated from 
the time injection until the animal was killed, 
the ninth day. The strontium remaining the body 
was then estimated. 

The faeces were ashed muffle furnace, and the 
strontium the dry ash measured with G.M. no. 
counter. The urine and bones, and samples organs, 
skin and flesh, were measured solution using 
M.R.C. type liquid counter. 

The strontium was retained almost exclusively 
the skeleton, less than being recovered from the 
rest the carcass. The total retention varied with 
the age the rabbit, being about 6-week-old 
rabbits, 20% 6-month-old rabbits and 10% 
older animals. 


Colorimetric Determination Picric Acid 
Institut, Universitat Innsbruck, Austria) 


Benedict (1918) small quantities glucose are 
brought into reaction with excess acid 
(reduction picric acid picramic acid). Under 
inverted proportions the (small 
quantities picric acid and excess glucose) 
colorimetric method for the determination picric 
acid has been worked out, which consequence 
allows the determination the molecular weight 
the equivalent weight organic basic substances 
picrates. 

Under the altered conditions the reduction 
acid can possibly lead over the picramic acid 
far the formation diaminonitrophenol. 
For the determination acid therefore two 
empirical curves with picric acid solutions known 
concentration have been worked out the presence 
mg. glucose under certain conditions using 
solutions 20% sodium carbonate sodium 
hydroxide (height the standard 
mg. picric acid proved the most con- 
venient concentration. 


The total excretion varied from 6-week- 
old 70-80% 6-month and older rabbits. The 
urinary excretion was greater than the faecal excre- 
tion except the case one 7-year-old rabbit. The 
excretion reached maximum during the first hr., 
and attained constant low level the fourth day. 

considerable proportion the radioactive 
strontium injected into suckling mothers week after 
delivery was transferred through the milk the 
sucklings, and the percentage retained the 
mothers was lower than that retained non- 
suckling animals the same age. average 
20% was recovered from the litters 6-month 
suckling mothers, who themselves retained only 10% 
the injected dose. 

the other hand, only 1-3% was recovered 
from the foetuses pregnant mothers who were 
injected days before the expected date delivery 
and killed that day. The percentage retained 
the pregnant mothers was not appreciably lower than 
the average figure for the same age group. 

Work has also begun two further groups 
rabbits, one which receiving calcium-deficient 
diet, and the other higher than normal calcium 
allowance. 


Procedure. Quantities picrates, corresponding 
mg. picric acid, are dissolved 12-5 ml. 
marked test-tube ml. anhydrous sodium 
carbonate sodium hydroxide. Then ml. 
0-600 glucose solution (equal mg. glucose) 
and water are added make total volume 
ml. After this the solution heated boiling 
water bath for min., cooled and filled the 
mark Reading made the colorimeter 
against standard solution prepared the following 
way: ml. 0-600% glucose solution (equal 
mg. glucose), ml. water and ml. 20% 
sodium carbonate ml. sodium hydroxide 
are heated 12-5 ml. marked test tube boiling 
water bath for 10min. After cooling ml. 
picramic acid (Egerer, 1918) added and filled with 
water the mark 12-5ml. Klett colorimeter 
has been used; height the standard mm. 

The method enables the determination the mole- 
cular weight organic basic substances picrates 
known constitution, whereas picrates unknown 
constitution the equivalent weight can determined. 
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Autoxidation the Fatty Acids. III. 


has been possible recent work the oxygen 
uptake mon-ene fatty acids effect the autoxi- 
dation little above body temperatures. The pro- 
ducts obtained are very different from those 
higher temperature processes, and they may present 
some biochemical significance. 

The dispersing medium sand, used formerly, 
has been replaced fluted strips filter paper, 
either folded into drum and placed the autoxi- 
dizing chamber heated externally, made 
line the inside the chamber and heated internally 
means electric lamp. The chamber contains 
alkali keep the incoming oxygen free from the 
large volumes carbon dioxide evolved during the 
process. The these autoxidations about 0-2, 
rising about 0-4 and then representing with the 
water given off some the oxygen uptake. 

The coloured oils and resins, the scission products 
suberic, azelaic, octoic and nonoic acids, together 
with the monoacyl derivatives the epoxy-acid, 
will have disappeared been greatly reduced 
yields, result the lower temperatures em- 
ployed. their place may much 40% 
mixture the and 11-keto-acids. These active 
olefine ketone acids appear the initial products 
autoxidation, and they are undoubtedly the sub- 
stances which the higher temperature autoxida- 
tions give rise most the coloured oily products. 

These olefine ketones have been demonstrated 
peroxide-forming. The type structure thereby 
formed postulated that 6-membered hetero- 
eyclic ring. Its ready formation room tem- 
peratures regarded due the conjugated 
system arising result the carbonyl formation 
and the break the double bond this group: 

0-0-0 
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The unstable peroxide, ozonide, regarded 
readily yielding two aetive atums oxygen. The 
recovery the olefine ketone may brought about 
the end the fatty acid chain acting oxygen 
acceptor, and the tendency for recovery the 
double bond the original carbonyl group. This 
latter rearrangement would replace the original 
ethenoid bond and detach the oxygen-carbon 
linkage. Other peroxide structures suggested from 
time time and the hydroperoxide found 
Criegee, Pilz Flygare (1939), Farmer Sundra- 
lingam (1942) and Farmer Sutton (1943) the 
same relative positions the ethenoid bond 
different mon-enes, present some difficulty ex- 
plaining their function reversible oxidative 
catalysts. 

The olefine ketone acids are regarded the initial 
autoxidation products, formed slowly gaseous 
oxygen during the induction period more readily 
result catalysis. The subsequent rapid stage 
autoxidation must regarded due the 
peroxide formation suggested. The peroxidation 
products include: elaidic acid epoxide, found 
appreciable amounts from both elaidic and oleic 
acids (Ellis, 1936); the scission products mentioned 
above; and the acids with chain degrada- 
tion products, including the carbon dioxide and 
water observed. Evidence for the formation these 
products has been obtained. connexion with 
problems biochemical oxidations, interest 
observe that the form peroxide postulated, 
having, would appear, two available oxygen 
atoms, would not allow formation inter- 
mediate accompanying the process 
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Synthesis Fatty Acids and Cholesterol the Rabbit Foetus Studied with the Aid Deuterium. 
and (National Institute for Medical Research, London) 


previous investigation 1947) was 
found that all foetal tissues are able synthesize 
phospholipins and that the rate synthesis the 
foetus greater than the mother. Results 
obtained cholesterol-fed rabbits (Popjak, 1946), 
which the placenta was partially blocked 


accumulated cholesterol, strongly suggested that 
both cholesterol and fatty acids also are synthesized 
the foetus and are not derived from the mother 
placental transmission. The present investigation, 
carried out with the aid deuterium, proves this 
thesis, although the results not exclude the 
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possibility that some fat passes through the placenta 
from mother foetus. 

Pregnant rabbits were given D,O injection and 
drinking water, maintain the concen- 
tration D,O the body water about for 
28th day pregnancy the animals 
were anaesthetized and their foetuses removed from 
the uterus. Foetal blood was drawn from the 
umbilical vein and maternal from the aorta. The 
deuterium contents cholesterol and fatty acids, 
derived from phospholipids and from neutral fats 
and extracted from maternal and foetal tissues, were 
determined. all experiments the fatty acids and 
cholesterol from the foetuses were richer the 
isotope than the maternal compounds, indicating 
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higher rate synthesis the foetal than the 
maternal tissues, e.g. maternal liver. The foetal liver 
especially active the synthesis cholesterol; 
the foetal tissues (presumably the 
developing adipose tissue), the other hand, are 
more active than foetal liver the production 
fatty acids. While the rate renewal both fatty 
acids and cholesterol slightly faster the foetal 
placenta than the maternal liver, slower 
than the foetus; this excludes the possibility that 
the foetal fats, rich isotope, were transferred from 
the placenta. 

The results further show that the rate regenera- 
tion cholesterol the liver much faster than 
that fatty acids. 
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The Utilization Acetate the Foetus for Fatty Acid and Cholesterol Synthesis. 
and BEECKMANS. (National Institute for Medical Research, London) 


known from the work Bloch Rittenberg 
(1942) that acetate, active derivative it, 
utilized for both cholesterol and fatty acid synthesis 
(see also Bloch, 1947). have injected intra- 
venously pregnant rabbits, which have also received 
heavy water, with and have measured 
the radioactivity the foetal and maternal fatty 
acids and cholesterol. The total injected dose was 
pe. one experiment this was incorporated 
anhydrous salt. Three injections were given daily 
for days. 

The results obtained with labelling confirmed 
those obtained with the aid deuterium (see pre- 
ceding communication) and showed the utilization 
acetate (or least the acetate) 
for cholesterol and fatty acid synthesis the foetus. 
Also was possible compare the radioactivity 
maternal and foetal plasma cholesterols with the 
radioactivity cholesterol obtained from tissues; 
the activities order were: maternal 
plasma maternal liver foetal placenta foetal 
carcass foetal plasma foetal liver. The results 


strongly suggest that the primary site plasma 
cholesterol synthesis, both the mother and 
the foetus, the liver, although the mother 
cholesterol with the highest content (approaching 
that foetal liver cholesterol) was found the 
intestine. 

The neutral fat fatty acids the mammary gland 
the mother are synthesized very rapid rate. 
The deuterium content these fatty acids indicated 
that they are synthesized about the same rate 
the foetal carcass neutral fats; but their content 
indicated much higher rate acetate utilization 
for fatty acid synthesis the mammary gland than 
the foetus anywhere else. This observation 
excellent agreement with Folley French’s (1948) 
postulate acetate utilization for fatty acid syn- 
thesis the mammary gland ruminants. 
noteworthy that both the and contents phos- 
pholipin fatty acids extracted from the mammary 
gland were much less than those neutral fat fatty 
acids, whereas other organs usually the reverse 
true. 
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The Action Suramin Proteolytic Enzymes. Town and 


The mode action suramin, drug which has The suramin concentrations used are within the 
feeble trypanocidal action vitro but whichis very range the plasma suramin level maintained for 
effective vivo, not known. Suramin readily some time following the intravenous injection 
combines with various proteins (Boursnell ‘normal’ dose the drug; for example, the intra- 
also evidence that can inhibit certain enzymes. wt. (equivalent 1-4 g./50 kg. g./70 kg. 
Since possible that the vivo trypanocidal man) the maintenance, the average, 
action the drug may partly wholly due level above m/2000 for min., 
interference with enzyme systems inside the trypano- above for min., above for min., 
some, have been studying the vitro action and above m/10,000 for hr. (Wilson Wormall, 
suramin variety enzymes prelude Beilinsohn (1929) noted the inhibitory effect 
investigations with trypanosomes. suramin trypsin, but the concentrations 
SO,Na CH, 
Suramin 


The hydrolysis casein trypsin strongly in- 
hibited small amounts suramin. Thus m/2000- 
suramin gives 20% inhibition the digestion 
casein ‘trypsin’ (Harrington Bros. Ltd.) 8-9 
and 30° (Table 1). Even stronger inhibition was 
noted with Liquor Trypsin Co. (Allen and Hanburys 
Ltd.), and effected inhibition 
the digestion 0-36 casein solutions. Variation 
the concentration substrate with fixed concen- 
trations suramin and enzyme showed that, under 
these conditions, maximum inhibition with 
lowest substrate concentrations (Table 2). 


Table Effect suramin the digestion 
casein trypsin pH. 8-9 and 30° 


used, are very considerably greater than 
any reached the blood even after several injections 
the drug. 


Table Inhibition trypsin suramin with 
varying concentrations substrate 


Trypsin Co.’ acting casein and 30°; 
suramin all mixtures.) 


Casein Inhibition 

ml.) 
1-82 45 
0-91 
0-36 83 


The inhibition tryptic action may due 
combination suramin with the enzyme the 


preparation cone. drug does not inhibit pepsin The possible 
‘Trypsin’ 3-65 significance these results and their bearing the 
action suramin trypanosomes, were briefly 
Trypsin Co.’ 0-36 discussed. 
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Suramin strongly inhibits the action soya-bean 
urease 5-0, marked inhibition being exerted 
(Table 1). 7-0, however, inhibition occurs 
even with m/1000-suramin; this latter observation 
confirms that Quastel (1931). Our results suggest 
that the drug only inhibits urease the acid side 
the isoelectric point the enzyme (about 5-1). 
The inhibition appears competitive, and 
reversible; thus the enzyme ‘inactivated’ sura- 
min 5-0 regains its full activity when the 
reaction brought 5-5. 


method; 2-3 37°.) 


Cone. Inhibition 
suramin 
5-0 

Nil 


Trypanosomes rapidly metabolize glucose, and 
they appear require carbohydrate for their 
survival. have, therefore, made special study 
the action suramin the enzyme systems 
responsible for the metabolism glucose. 
interest note that Marshall (1948) has recently 
found that trivalent arsenicals and straight-chain 
diamidines appear inhibit certain enzyme systems 
Trypanosoma evansi. 

Fermentation and respiration the intact yeast 
cells are not. affected suramin, almost certainly 
because the drug cannot penetrate the cell wall. 
Fermentation glucose yeast juice 6-0 
7-0 is, however, completely inhibited concen- 
the autofermentation glycogen yeast 
juice also inhibited, but not quite strongly. 
the individual yeast enzymes far studied, hexo- 
kinase (at 6-0 7-0) the most sensitive 
suramin, but yeast decarboxylase also quite 
sensitive (at 6-0) (Table 2). 


Table Effect suramin some enzymes yeast 


Suramin Inhibition 
Enzyme cone. (%) 
Hexokinase 80-90 
Carboxylase 6-0 


Suramin inhibits fumarase (Quastel, 1931) and 
hyaluronidase (Beiler Martin, 1948). have 
found that the following enzymes are also sensitive 
the drug 7-4: succinic dehydrogenase 
inhibited m/1000, and 75% m/4000-suramin) 
and choline dehydrogenase (40% inhibited 
Amongst the enzymes not signifi- 
cantly inhibited suramin about their optimum 
pH’s are cytochrome oxidase (pH 7-4), cholin- 
esterase (pH 7-5), tyrosinase (pH 6-0), arginase 
(pH 8-9) and oxidase (pH 7-4). Some 
these last-named enzymes may, however, in- 
hibited the acid side their isoelectric point, for 
whereas catalase not inhibited 6-5 90% 
inhibited 6-0. The specifi- 
city these inhibitions shown the fact that 
when tests were made the same rat-liver pre- 
paration, choline dehydrogenase was strongly in- 
hibited (at 7-4), whereas D-amino-acid oxidase 
(pH 7-4) and arginase (pH 8-9) were unaffected 
suramin. 

These enzyme inhibitions appear two 
types: those 7-5 (hexokinase, and the 
more general ones which occur only more acid 
reactions. Since hexokinase and some other en- 
zymes are strongly inhibited under physiological 
conditions and with suramin concentrations well 
within those found the plasma after ‘normal’ 
injections the drug, the possibility that the 
wholly disturbances the carbohydrate meta- 
bolism the trypanosome cannot excluded. This 
possibility being investigated with living trypano- 
somes. 

Spinks (1948) studied the retention several 
suramin analogues and found that ‘marked persist- 
ence property polyamides high molecular 
weight that contain naphthylaminepolysulphonic 
acids end groups’. the courtesy 
(through Spinks) have had opportunity 
testing the enzyme inhibitory capacity some 
these analogues. find that those suramin 
analogues which persist the body for long time 
after their injection also inhibit urease. seems 
likely that the retention and the capacity inhibit 
urease are due interaction the sulphonic groups 
suramin and basic groups the tissue proteins 
and enzyme respectively. The spatial arrangement 
these sulphonic acid groups the suramin molecule 
is, however, also importance, for simple aromatic 
sulphonic acids not appreciably inhibit urease. 
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(Department Morbid Anatomy, University College Hospital Medical School and Department 
Biochemistry, University College, Gower Street, W.C. 


The influence number compounds the 
coupling between oxidation and phosphorylation 
mammalian kidney extracts has been studied. The 
system used contained the cyclophorase preparation 
Green, Loomis Auerbach (1948); glutamate was 
added substrate, with the addition magnesium 
ions, adenylic acid, fluoride, diphosphopyridine 
nucleotide, fructose, yeast hexokinase and inorganic 
orthophosphate, the being buffered 7-4. All 
experiments were carried out 25° and were 
short duration min.); under these conditions 
P/O ratios the order were consistently 
obtained. 

The observation Loomis Lipmann (1948) 
that low concentrations 2:4-dinitrophenol effected 
marked decrease the rate inorganic phosphate 
uptake without significantly affecting the oxygen 
uptake, was confirmed. When added final con- 
this substance inhibited the 
phosphate uptake 90%. Somewhat higher con- 
centrations (c. either 2-amino-4-nitro- 
phenol 2-nitro-4-aminophenol were devoid 
significant infiuence the respiration and the 
uptake inorganic phosphate, were thyroxine 
thyroglobulin (4-0 mg./ml.) and 4-4’- 
(D.D.T.). 

Marked inhibition (60-90%) the uptake 
inorganic phosphate, the respiration being either 


uninfluenced slightly stimulated, was observed 
the presence low concentrations (c. 
phenosafranine, thionine and janus green and 
somewhat higher concentrations (c. 
diethyl red, methylene blue and brilliant blue 
inhibited the P/O ratio 20, and respectively. 
Guanidine, methylguanidine and dimethylguanidine 
were without significant influence the 
P/O ratio. 

concentrations which they inhibited the 
P/O ratio, all the inhibitors listed above were without 
influence the activity yeast hexokinase 
25° 

Dinitrophenols (Dodds Greville, 1934) and 
phenosafranine (Dickens, 1936) are known 
powerful inhibitors the Pasteur effect number 
tissues, but thionine, concentrations com- 
parable those used our experiments, has been 
reported without influence the aerobic 
glycolysis kidney (Dickens, 1934). Our experi- 
ments thus appear cast some doubt the sug- 
gestion Johnson (1941) that lowering in- 
organic phosphate concentration due aerobic 
phosphorylation responsible for the aerobic in- 
hibition glycolysis. 
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University College, London, and (Department Chemical Pathology, King’s 


College Hospital, Denmark Hill, London, S.E. 


Cori, Cori Green (1943) have shown that glucose 
competitively inhibits the conversion glucose-1- 
phosphate polysaccharide with crystalline 
muscle phosphorylase preparation. Cori Cori 
(1940) previously showed that polysaccharide 
synthesis from glucose-1-phosphate with cat liver 
phosphorylase preparation was also inhibited 
glucose, but that mannose, galactose, maltose and 
fructose had significant inhibitory effect. have 
shown that these latter sugars also fail inhibit 
polysaccharide synthesis from glucose-1-phosphate 
with the muscle phosphorylase 


paration Green Cori (1943). addition, 
have shown that the following substances also fail 
inhibit the reaction with such enzyme pre- 
paration under the conditions our experiments: 
3-methylglucose, D-xylose, 1:2-monoacetone glucose, 
diacetone glucose, gluconic acid, ascorbic acid, 
sorbitol and inositol. The concentration the test 
substance the reaction mixture was 0-05M, except 
the case diacetone glucose when was 

Cori Cori (1940), from observations with freshly 
prepared glucose solutions, suggested that while 
glucose inhibited polysaccharide synthesis from 
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glucose-1-phosphate with their cat liver phosphory- 
lase preparation had little inhibitory 
effect. have been able confirm that 
specificity does exist that solutions 
glucoside significantly inhibit polysaccharide syn- 
thesis from with 
muscle phosphorylase preparation, whereas solutions 
significant inhibitory effect. 

Since the reducing power the reaction mixture 


did not increase during the course the reaction, 
was concluded that under these conditions the 
methylglucoside was not glucose. 

Although difficult demonstrate that the 
inhibition «-methylglucoside competitive 
would seem probable that this so. These experi- 
ments suggest that the stereochemical configuration 
for the synthesis polysaccharide with muscle 
phosphorylase. 
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The Influence Bicarbonate upon Glucuronide Synthesis. (Department 


Biochemistry, University Edinburgh) 


the course study glucuronide synthesis 
mouse liver slices, using the method Levvy 
Storey (1949), has been observed that synthesis 
considerably greater Krebs bicarbonate Ringer 
than phosphate Ringer (Table 1). 


Table Comparison glucuronide synthesis 
bicarbonate and phosphate Ringer 


Mg. o-aminophenol conjugated/g. 
dry wt. liver/hr. 


f 

Phosphate Ringer 0:22 0:34 0-03 
Bicarbonate Ringer 0-53 0-13 


This effect was further investigated adding 
small amounts bicarbonate phosphate Ringer 
gassed with pure oxygen (Warren, 1944), but with 
provision for absorbing carbon dioxide. typical 
result shown Table The concentration 
bicarbonate the phosphate Ringer purely 
nominal, since CO, lost the gas phase during 
the incubation period. 


Table The influence bicarbonate upon 
glucuronide synthesis 
mg. 
phenol con- 
jugated/g. 


Gas Bicarbonate dry wt. 
Medium phase liver/hr. 
Phosphate Ringer 0-22 
Phosphate Ringer 0-31 
Phosphate Ringer 6-0 0-37 
Bicarbonate Ringer 24-0 0-46 
CO, 


suggested that the simplest interpretation 
these results that fixation carbon dioxide 
involved glucuronide synthesis. The observation 
that synthesis phosphate Ringer without added 
bicarbonate was not decreased when CO, was 
absorbed KOH not necessarily contradictory 
this suggestion, since known that enzyme 
systems concerned fixation carbon dioxide 
have high affinity for that substance (cf. Laser, 
1942). 
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Iso-electric Precipitation Procedures for Purification the Pituitary Diabetogenic Factor. 
(Carnegie Research Fellow). (Department Biochemistry, University College, London, 


W.C. 


previous communication (Reid Young, 1948), 
was reported that diabetogenic activity was 
present the precipitate obtained from alkaline 
saline NaCl) extracts anterior pituitary 
tissue, dialysis followed adjustment the 
6-5. The optimum is, general, 6-7; 
the 6-7 supernatant solution adjusted 
6-4, the diabetogenic potency (cf. Reid, 1949) 
the 6-4 precipitate usually lower, terms 
protein, than that the 6-7 precipitate. Some 
extracts, however, yield only small precipitate 
even 6-5, obtain satisfactory yield the diabeto- 
genic factor. attempt has been made correlate 
precipitation behaviour with factors such (1) age 
cattle from which the glands were derived, 
(2) volume alkali added during extraction, and 
(3) period storage extract prior fractionation 
but the variability has not been satisfactorily ex- 
plained. 

Adjustment saline solutions diabetogenic 
precipitates 5-5, even 5-7, results some 
precipitation the factor, although Young (1938) 
found that precipitation did not when crude 
alkaline saline extracts were adjusted 5-5. 
thought that ‘inert’ proteins, present crude 
extracts, may modify the solubility the factor 
saline solution. 

The following procedure employed for the pre- 
paration diabetogenic fractions. (1) The extract 
adjusted 5-5, and the precipitate reprecipitated 
from saline solution 5-5. (2) The combined 
supernatant solutions are dialyzed (3) The 


solution adjusted 6-7 (or, necessary, 


being discarded. (4) saline solution the pre- 


cipitate, once reprecipitated from salt-free solution, 


adjusted 6-0 yield diabetogenic ‘saline 
supernatant’ fraction, which approximately four 
times pure the crude extract terms protein. 
Typical fractions examined the Oxford ultra- 
centrifuge (by Cecil and Ogston) and 
the electrophoresis apparatus the Royal 
Institution (by Johnson and Smith) 
appeared consist predominantly single pro- 
tein. Further purification was attempted ethanol 
precipitation procedures (cf. Wilhelmi, Fishman 
Russell, 1948), but appeared, from biological tests 
and from ultracentrifugal examination, that ethanol 
did not selectively precipitate the diabetogenic 
factor. 

Tests carried out collaboration with 
Folley have indicated that prolactin not major 
contaminant ‘saline supernatant’ fractions. These 
fractions, common with other pituitary pre- 
parations (cf. Cotes, Reid Young, 1949), possess 
growth-promoting activity (assayed intact female 
rats) approximately constant proportion the 
diabetogenic activity. The tentative conclusion that 
the diabetogenic activity these fractions could 
attributed growth hormone supported the 
ultracentrifuge data, the observed sedimentation 
constants being similar those recently reported 
for pure growth hormone (Smith, Brown, Fishman 
Wilhelmi, 1949). 
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The Insulin and Anterior Pituitary Factors the Hexokinase Activity Animal 


University College, London, W.C. 


Cori and his school (e.g. Cori, Colowick, 
Cori, Slein, 1947) have recently directed 
attention hexokinase one possible locus 
action insulin and factor(s) the anterior hypo- 

Present address: Davy-Faraday Research Laboratory, 
Albemarle Street, London, 


physis. These authors have reported that, inter alia: 
(a) The hexokinase activity freshly prepared ex- 
tracts muscle from alloxan-diabetic rats may 
markedly elevated the addition insulin the 
test system vitro. (b) The hexokinase activity 
extracts brain muscle from normal animals may 


inhibited the addition certain anterior 
pituitary preparations vitro; this inhibition may 
counteracted the addition insulin the 
system vitro. 

Studies have been made the influence insulin 
the hexokinase activity freshly prepared 
extracts skeletal muscle from alloxan-diabetic 
rats. Assays hexokinase activity were made 
exactly described Colowick al. (1947); 0-2 ml. 
adrenal cortical extract (‘Eucortone’, Allen and 
Hanbury) was added each test system. From 
total twelve rats made acutely diabetic treat- 
ment with alloxan animal afforded muscle 
extract that showed pronounced elevation 
hexokinase activity upon the addition insulin 
vitro. This finding marked contrast that 
Colowick al. (1947), who reported that, from total 
thirty alloxan-diabetic rats, fifteen afforded 
muscle extracts which, the presence adrenal 
cortical extract, showed elevations hexokinase 
activity from 79% upon the addition 
insulin the test system. similar failure insulin 
elevate the hexokinase activity extracts 
muscle from alloxan-diabetic rats was reported 
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Broh-Kahn Mirsky (1947); these authors, how- 
ever, did not carry out the assays the presence 
adrenal cortical extract. Recently, Stadie Han- 
gaard (1949) have also reported inter alia the failure 
observe significant effect insulin upon the 
hexokinase activity alloxan-diabetic rat muscle 
extracts the presence adrenal cortical extract. 

Confirmation the second observation the Cori 
school has been reported Broh-Kahn Mirsky 
(1947) and Reid, Smith Young (1948). Never- 
theless, both groups authors pointed out the wide 
divergence between the diabetogenic activity and 
the insulin-reversible hexokinase inhibitory activity 
anterior pituitary extracts. This divergence has 
again been emphasized recent studies with highly 
purified diabetogenic fractions ox-pituitary ex- 
tract prepared Reid (Reid, 1949). 
number these preparations, which were highly 
diabetogenic the intact adult cat, have been tested 
for hexokinase inhibiting activity following Colo- 
wick al. (1947); instance has such pre- 
paration been found inhibit the activity rat 
brain hexokinase vitro manner reversible 
insulin. 
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DEMONSTRATIONS 


Application Paper Partition Chromatography Metabolic Studies with Radioactive Iodine. 


London) 


Chromatography Vitamin and Derivatives Alumina-treated Filter Paper. 
and (Department Biochemistry, University College, London) 


Small amounts vitamin its esters, anhydro- 
vitamin retinene and other chromogens may 
distinguished chromatography filter paper 
impregnated with alumina. Whatman no. filter 
papers are dipped solution aluminium 
sulphate (65 per 1.), the excess fluid 
allowed drain and the papers are dipped 
ammonia and placed running water for hr. The 
papers are dried 90° The chromatogram run 
with light petroleum C.) atmosphere 


nitrogen, and rapidly sprayed with the Carr-Price 
reagent develop the colour. the papers are 
rigorously standardized constant values are 
obtainable. is, however, convenient run 
marker vitamin ester, the dyes Sudan 
yellow and Sudan red with each run, from which 
measure the activity the paper obtained. 
readily identified this method. 


FORTHCOMING PAPERS 


hoped publish the following papers the next issue the Biochemical Journal: 
Displacement chromatography synthetic ion-exchange resins. The separation organic acids and acidic 


Displacement chromatography synthetic ion-exchange resins. Fractionation protein hydrolysate. 


The distribution methane animal tissues, determined microdiffusion method, and the effect urethane 
treatment enzymes. and Eva RHODEN 


immune globulin fraction from bovine precolostrum. 


study the acidic peptides formed the partial acid hydrolysis wool. and 
Martin 


The use the tyrosine apodecarboxylase Streptococcus faecalis for the estimation codecarboxylase. 
SLOANE-STANLEY 


quantitative study complex formation heated protein mixtures. KLECZKOWSKI 

Nitrogenous excretion Chelonian reptiles. 

The concentration and distribution haemoglobin the root nodules leguminous plants. 
Haemoglobin and the oxygen uptake leguminous root nodules. 


The inhibition saccharic acid and the role the enzyme glucuronide synthesis. 


The metabolism chrysene: the isolation 3-methoxychrysene methylation the phenolic metabolite 
chrysene from rat faeces. BERENBLUM and 


Bile acid enteroliths; with account recent case. FowwEATHER 


The Bence-Jones protein multiple myelomatosis: its methionine content and its possible significance relation 


The fate certain organic acids and amides the rabbit. amidase rabbit liver. Bray, 


The enzymic hydrolysis glutamine and its spontaneous decomposition buffer solutions. Bray, 


The effect various diets the metabolism nicotinic acid and nicotinamide the rabbit. ELLINGER and 


urinary steroid excretion. Effects and anterior pituitary extract 


The use the Waring blender biochemical work. Rosa STERN and 


[The Editors the Biochemical Journal accept responsibility for the Reports the Proceedings 
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The 276th Meeting the Society was held the Department Biochemistry, University Museum, 
Saturday, May 1949, when the following papers were read: 


COMMUNICATIONS 
Effect Glucose the Utilization Acetate Lactating Mammary Gland Slices. 


and (National Institute for Research Dairying, University Reading) 


vitro has been demonstrated only with tracers, 
since liver, believed most active this respect, 
does not effect net synthesis outside the body. How- 
ever, lactating mammary from ruminants 
(cow, goat) markedly utilize acetate with high 


+0-1% glucose) 

glucose) 


0-25 


-71 


but not glucose. the other hand, slices from non- 
ruminants (rat, mouse, rabbit, guinea pig) which 
readily metabolize glucose with high are almost 
inert towards acetate (Folley French, 1948). The 
results with ruminant slices, now extended sheep, 
were interpreted indicating acetate utilization for 
milk fat synthesis. 

The failure non-ruminant mammary slices 
utilize acetate vitro rather puzzling view 
Beeckmans’ (1949) finding that glyceride 
fatty acids isolated from the mammae pregnant 
rabbits fed labelled acetate contained high con- 
centration These results, and our subsequent 
finding collaboration with that 
the particularly concentrated the lower 
(volatile) fatty acid fraction, clearly point acetate 
utilization for milk fat formation the rabbit. 

Following Bloch Kramer’s (1948) demonstra- 
tion that pyruvate glucose increases acetate. in- 
corporation into fatty acids liver slices, have 


Hitherto, the utilization acetate for fat synthesis 


studied the effect glucose the utilization 
acetate lactating rabbit mammary gland slices 
with results summarized below. The methods were 
previously used (Folley French, 1948). 
Addition glucose increased and markedly 
raised the acetate uptake over the trivial values 


Mean 
0-26 0-22 0-03 


obtained with acetate alone. (always>1) was 
increased three experiments, hardly altered 
two, and decreased two. The ratios extra acetate 
were large enough virtually exclude the 
possibility that the former was merely oxidized, 
acetate must have been incorporated into fatty acids 
indicated the maintenance the above 
unity. Glucose may act providing glycerol for 
glyceride synthesis. 

four preliminary experiments rabbit mam- 
mary slices and six rat, have found that these 
effects glucose are further increased insulin, the 
hormone giving the following mean increases (rabbit) 

Bloch Kramer reported insulin effect with 
pyruvate but not glucose. The apparent difference 
from our results explained our finding that 
o-cresol, present our insulin preparation, increases 
glycolysis thus providing lactate pyruvate 
which insulin can act. 


REFERENCES 


Bloch, Kramer, (1948). biol. Chem. 173, 811. 
Folley, French, (1948). Biochem. 43, lv. 


Popjak, Beeckmans, (1949). Biochem. 44, 


Investigations Porphyrin Formation Congenital Porphyria with the aid 
Gray and (Department Chemical Pathology, King’s College Hospital, London, 
and the National Institute for Medical Research, Hampstead, N.W. 


Twelve grams glycine containing 31-65 atom 
excess was fed doses over days patient 
(G.L.) suffering from congenital porphyria. The 
faecal and urinary coproporphyrin, the urinary uro- 


porphyrin and stercobilin hydrochloride were iso- 
lated and the abundance determined with the 
mass spectrometer. Haemin was also isolated. The 
results are shown Table 


Table Atom percentage excess formed the 
various porphyrin fractions and stercobilin after 
feeding glycine containing atom 


Days Urinary Faecal 
copro- copro- uro- hydro- 
exp. porphyrin porphyrin porphyrin 
2-23 1-07 1-165 1-159 
5-8 1-1 2-24 1-46 
9-12 0-499 0-78 0-85 1-36 
13-16 0-401 0-531 
17-20 0-243 0-303 
21-24 0-177 0-220 
25-28 0-128 0-150 


The high content the excreted porphyrins 
indicates that the nitrogen both uro- and copro- 
derived, probably exclusively, from glycine. The 
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15N content urinary uroporphyrin rises sooner than 
that faecal coproporphyrin but does not reach the 
same high values. Most remarkable the high 
content stercobilin which indicates that most 
this pigment derived some pathway other than 
breakdown haemoglobin. This holds for the 


normal person, which glycine containing 


also incorporated rapidly into but the 
concentration the isotope then very much less 
than the case congenital porphyria. 

The patient was also given daily sodium 
benzoate for the first days the experiment and 
the content the excreted hippuric acid was 
estimated. The results indicate that the glycine used 
for hippuric acid synthesis has lower isotope con- 
tent than the precursor the porphyrins. appears 
that the glycine required for the conjugation with 
benzoic acid partly obtained hydrolysis 
tissue protein synthesized from nitrogenous 
compounds with low isotope content. 


vivo Formation Citrate. Burra and (Department Biochemistry, University 


Oxford) 


The Specificity Pigeon-Brain Cholinesterase. (Department Biochemistry, 


University 


Following Bodansky’s (1946) observation that brain 
and erythrocyte cholinesterase would hydrolyze 
triacetin, Adams Whittaker (1948) (full report 
Adams, 1949) investigated the specificity purified 
human erythrocyte cholinesterase and found that 
would hydrolyze wide range aliphatic esters. The 
rate hydrolysis was found depend (a) the size 
the acyl group, acetate being optimal, and the 
configuration the alkyl group, butyl 
acetate, the carbon analogue acetyl-choline being 
most rapidly split and other esters being less 
rapidly split the greater their deviation from this 
configuration. 

has been known for some years that there 
close similarity between the cholinesterases brain 
and erythrocytes, and was therefore interest 
see whether the erythrocyte specificity pattern was 
also shown the brain enzyme. Pigeon brain was 
selected for this purpose has high cholin- 
esterase activity per unit weight. has now been 
found that the specificity the pigeon-brain 
enzyme closely resembles that the erythrocyte 
enzyme, except that the rates hydrolysis the 
aliphatic esters relative choline 
are one half three quarters the values obtained 
with the erythrocyte enzyme (Fig. 1). 

Pigeon brain, like human erythrocytes, contains 
small quantity aliesterase which necessary 


180 
160 
120 
100 acyl group 
Acetate 
7 
esters 


No. atoms alkyl group 


Fig. Rate hydrolysis aliphatic substrates pigeon- 
brain cholinesterase and human erythrocyte 
cholinesterase 


) 


remove when studying the aliphatic esterase 
activity the cholinesterase. This has been achieved 
differential centrifuging and washing the 
fraction precipitating between 15,000r.p.m. 
Inhibitor and summation experiments confirmed the 
homogeneity the purified fraction. The degree 
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purification and the yield are not high and the 
very varying size. only weakly adsorbed 
acid-washed kieselguhr 6-5. Its physical pro- 
perties are thus somewhat different from those the 
erythrocyte enzyme. 
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The Effect Stimulation the Phosphate Esters the Brain. and 
Dawson (Beit Memorial Fellow). (Neuropsychiatric Research Centre, Whitchurch Hospital, Cardiff) 


The sequence changes the rat brain after stimu- 
lation was studied determining the phosphate 
esters brains taken varying times during and 
after electrical stimulation. order fix the 
changes the tissue, the brain was rapidly frozen 
situ with liquid air. 

Electrical stimulation produced (a) rapid fall 
the phosphocreatine level, and (b) corresponding 
rapid but transient rise the hexose phosphate 
fraction: these changes were attributable the 
phosphorylation glucose. Over 50% the total 
phosphocreatine the brain was lost after sec. 
electrical stimulation. 

The initial changes were followed (c) the return 
the hexose phosphate fraction the normal level, 
accompanied the liberation inorganic 
phosphate. These changes were evident brains 
fixed sec. after electrical stimulation: they 
occurred before the onset convulsions. 


Brains fixed sec. after electrical stimula- 
tion showed (e) return the phosphocreatine and 
(f) the inorganic level normal. The rate re- 
synthesis phosphocreatine under these conditions, 
from the slope the curve, was 
1-25 mg./g. fresh brain tissue per min. The adenosine 
triphosphate fraction showed only slight fall after 
stimulation, with return normal after about 
sec. The brains rats taken during emotional 
excitement gave mean phosphocreatine level 
higher than that normal controls: this indicated 
that the resynthesis phosphocreatine was favoured 
under these conditions. 

The method fractionation and estimation the 
phosphate esters was based that Stone (1943), 
Stone, Webster Gurdjian (1945) have previously 
described changes the phosphate esters the 
brain result stimulation. 
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The Influence Dietary Bromobenzene and L-Cystine the Bromine Content Rat Hair. 


Mary’s Hospital Medical School, University London) 


Our object was find out how orally administered 
compounds could made appear the hair 
skin. Compounds which might appear the hair are 
those known conjugate with cysteine. study 
was therefore made the effect feeding varying 
amounts L-cystine and bromobenzene the 
bromine content the hair albino rats. Six 
groups four rats were kept normally 
adequate diet. the beginning the experiment 


the hair all rats was removed under anaesthesia 
with electric clippers. Groups received PhBr 
and groups Groups were controls 
receiving PhBr cystine. Urine was collected 
daily and pooled 3-day urines analyzed for p-bromo- 
phenylmercapturic acid. After days, three rats 
each group were killed and the hair, liver and thigh 
muscles analyzed for Br, and the hair for cystine. 
The 4th rat each group was kept for another 
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Table 
Percentage 
Cystine PhBr 

Group Bromobenzene day acid 30th day 
0-2 0-5 13-13 Slight gain 
0-4 1-0 13-18 Slight gain 
0-7 13-25 Slight gain 
1-0 2-0 13-28 Slight loss 

(controls) 13-16 Slight gain 

Table 
Bromine content tissues 
30th day 44th day 
Group Hair Muscle Liver Hair Muscle Liver 

149 135 106 165 

178 122 165 206 

174 147 151 214 

236 173 168 295 

605 112 101 702 


days, but during this period received PhBr 
extra cystine. the 44th day these were killed and 
the tissues analyzed. 

The following points are noted: 

(a) The content the hair group 
suggests cysteine insufficiency, whereas groups 
I-IV and are normal. 

(6) Group produce less mercapturic acid than 
the others. 

(c) The contents the hair, muscle and liver 
groups I-IV are the same order, but are higher 
than controls. 

The content the hair group much 
higher than other groups, whereas the content 


muscle and liver group similar other 
groups. 

(e) Withdrawal PhBr results drop 
muscle and liver Br, but hair remains high all 
groups. 

The results suggest that appears the hair 
relatively large amounts when the cystine the diet 
insufficient cover the needs both detoxication 
and normal requirements. possible that the 
cysteine the hair slightly replaced p-bromo- 


phenyleysteine, but this has not yet been proved. 


this were the hair group would contain about 
day and about 240 mg. the 44th day. 


Mechanism the Aerobic Oxidation Reduced Cozymase Heart Muscle. 
(Australian National University Fellow). (Molteno Institute, University Cambridge) 


While generally accepted that the aerobic 
oxidation reduced cozymase (CoH,) tissues 
requires diaphorase and cytochrome oxidase, there 
agreement concerning the components the 
cytochrome system involved (Dewan Green, 
1938 Lockhart Potter, 1941; Okuniki Yakushiji, 
1940). 

CoH,, added Keilin Hartree’s (1947) heart- 
muscle preparation, under anaerobic conditions, im- 
mediately and completely reduced cytochromes 
and very faint band appeared shortly after- 
wards. The bands disappeared immediately 
admitting air. concluded that cytochromes 
and but not are directly involved the oxida- 
tion CoH,. 

The rate oxidation CoH, heart-muscle 


preparation was found, measurement the rate 
the decrease the ontical density 340 
Qo, fat-free dry wt./hr.) 135 20° and 
This about the same the succinic 
oxidase activity this preparation. The oxidation 
CoH, was almost completely inhibited cyanide 
and azide and restored again the addition 
methylene blue. The rate was decreased the 
control shaking the heart-muscle preparation with 
BAL, air, 19° under conditions which caused 
the complete inactivation the succinic oxidase 
system. Treatment with BAL did not affect the 
oxidation CoH, the heart-muscle preparation 
the presence azide and methylene blue. BAL, 
the absence air, had effect. The most probable 
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explanation these findings that the oxidation 
CoH, requires the same factor which has previously 
been shown required for the reduction 
chrome cytochrome the succinic oxidase 
system, and which destroyed reducing 
agents the presence air (Slater, 1948, 1949). 
CoH, was oxidized anaerobically fumarate 
the presence the heart muscle preparation 
rate 1-2% that the aerobic oxidation 
This anaerobic reaction was inhibited malonate 
and treating the preparation with BAL air. 


The faint band, which appeared adding CoH, 
the preparation under anaerobic conditions, 
disappeared adding fumarate. 

the basis these experiments, the coenzyme 
and succinic oxidase systems may formulated 
follows, the arrows indicating the direction 
hydrogen electron transfer 
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Non-utilization Labelled CO, and Formate for the vitro Synthesis Haem Surviving 
Pathology, University College Hospital Medical School, W.C. and the National Institute for Medical 


Research, Hampstead, N.W. 


The nitrogen atoms haemin are known 
derived from glycine (Shemin Rittenberg, 1946) 
and the methylene carbon atom this amino-acid 
(Altman, Casarett, Masters, Noonan Salomon, 
1948), but not the carbon atom (Grinstein, 
Kamen Moore, 1948), also specifically utilized 
the haemin synthesis. Bloch Rittenberg (1945) 
earlier presented evidence that significant amounts 
deuterium are incorporated into the haemin 
rats fed deuterioacetate. Apart from this, nothing 
known with certainty concerning the precursors 
the carbon atoms the haemin molecule. 

Armstrong, Schubert Lindenbaum 
(1948) implanted tablet into rat, and 
from the finding that could detected the 
blood haemin, concluded that there was significant 
incorporation into this substance. view 
the low activity the haemin obtained this ex- 
periment, such inference seemed open 
question, and have therefore sought direct 
evidence another method. 


Shemin, London Rittenberg (1948) have shown 
that the nucleated erythrocytes ducks’ blood will 
continue synthesize haemin vitro from labelled 
glycine. have used chicken blood which find 
behaves similar manner. Neither con- 
stituting volume the gas phase above the 
cells, nor labelled formate added the proportion 
mg. 2-5 ml. blood was utilized 
for haemin synthesis during hr. 37°. believe, 
therefore, that the incorporation observed 
Armstrong al. (1948) was due rather general 
labelling metabolic intermediates than direct 
specific utilization. 

Assuming that the surviving fowl erythrocyte 
capable carrying out the CO, fixation reactions 
which have been demonstrated with many other 
types cell, may argue that molecules such 
pyruvate, oxalacetate, ketoglutarate, etc., are un- 
likely precursors the carbon atoms the 
haemin molecule synthesized this system. 
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Some Properties Prodigiosin and Preliminary Results Concerning its Biosynthesis. 


Medical School, London, 


Prodigiosin, the red pigment produced 
prodigiosus, has been studied Wrede and col- 
laborators, who assigned the following tripyrryl- 
methene structure (1934): 


Since one the suggested schemes haem bio- 
synthesis (Turner, 1940) postulated the formation 
tripyrrylmethene intermediate, seemed that 
study the biosynthesis prodigiosin, apart from 
its intrinsic interest, might help throw light the 
biosynthesis haemin itself. 

Cultures prodigiosus from red, stock colonies 
were grown Roux bottles for days room tem- 
perature upon medium agar, peptone and lab- 
lemco. The pigment was extracted one two 
methods: (1) slight modification Wrede’s 
method which the growth digested with 10% 
(v/v) NaOH and, after addition ethanol, pro- 
digiosin extracted into light petroleum. this 
procedure, cellular residue can recovered. 
(2) Extraction the cells with acetone containing 
10% (v/v) repeated and prolonged 
shaking and centrifuging. The extract was trans- 
ferred light petroleum after neutralization and 
dilution with water, and the extracted cells were 
retained for analysis. either case, the petroleum 
solution prodigiosin was purified partitioning 
with slightly acid 85% (v/v) aqueous ethanol into 
which the pigment passed and from which was 
extracted into chloroform after dilution with 


(Department Chemical Pathology, University College Hospital 


equal volume water. This proved more 
efficient purification procedure than chromato- 
graphic adsorption alumina, calcium carbonate 
tale. 

The crystallization prodigiosin its derivatives 
demanded very large quantities material, and was 
fraught with much difficulty. therefore based our 
criteria purity the spectral properties the 
pigment. 

Prodigiosin soluble almost all organic solvents 
and insoluble aqueous media. The absorption 
spectrum prodigiosin neutral slightly acid 
solution shows main, sharp band with maximum 
about 537 with slight hump the de- 
scending limb the curve about 505 and 
several maxima the ultra-violet. 
alkaline solution has much lower and broader 
band centered 470 the extinction the 
maximum acid solution being about 2-5 times that 
alkaline solution. After purification the pig- 
ment, the ratio the extinction 537 the 
nitrogen content the solution was found 
constant irrespective the method extraction. 
Calculation gave 110,000 5000 chloroform 
containing acetic acid solvent. 

With the extraction procedures and the 
spectrum and extinction coefficient criteria 
purity have performed some preliminary experi- 
ments the utilization for prodigiosin 
synthesis using glycine and ammonium salts the 
sources isotopic nitrogen. The results are sum- 
marized Table 

will seen that the biosynthesis prodigiosin 
involves specific utilization glycine high 
level efficiency. 

little interest that this tripyrrylmethene 
pigment requires least one the same building 
stones from which the protoporphyrin ring syn- 
thesized vitro (Shemin Rittenberg, 1945). 


Isotopic supply Utilization 
glycine 
Glycine Cell protein Prodigiosin 
medium added total Weight Efficiency Weight Efficiency 
1-63 0-40 6-0 1-371 1-64 4-43 
excess) added that total the 0-015 
same run with isotopic glycine 
0-285 atom 0-676 1-63 0-010 1-60 


excess) added that total the 
same run with isotopic glycine 
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The Absorption Fat and Cholesterol Rats, 
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Guinea Pigs and Rabbits. and 


THomson. (Department Biochemistry, University College, Dundee) 


During the course investigation the com- 
parative metabolism cholesterol, data were 
accumulated the absorption fat and cholesterol 
rats, guinea pigs and rabbits. The control animals 


Data were presented the distribution the 
faecal lipoids the different animals. 

The levels cholesterol the blood plasma after 
approximately days’ feeding are shown Table 


Table 
Ingested 
Excreted Percentage absorption 
Added Added 
fat cholesterol Lipoid Sterol Lipoid Sterol 

Controls 13-1 0-7 0-06 
+Cholesterol 9-4 0-9 1-5 

Guinea pigs: Controls 5-4 1-4 0-03 

Rabbits: Controls 0-5 0-03 


each species were fed diet consisting ground 
rat cubes (North-Eastern Agricultural Co-operative 
Society, Aberdeen) plus 16-6 olive oil. The diet 
fed the cholesterol series animals contained 
addition 1-66 cholesterol. Typical values 
per kg. body weight per day are shown Table 


Table Values for total sterol (mg./100 ml.) 


Guinea 
Diet Rats pigs Rabbits 
Controls 100 150 
Cholesterol 220 310 1500 


The Determination p-Aminosalicylic Acid and Sulphetrone sody Fluids. 
(The Wellcome Research Laboratories, Langley Court, Beckenham, Kent) 


The diazonium reaction free aryl amino groups and 
subsequent coupling give coloured solutions has 
found wide application the estimation drugs 
body fluids. The introduction p-aminosalicylic 
acid the treatment tuberculous in- 
fections another example its usefulness and 
methods employing this reaction have been reported 
for estimating P.A.S. body fluids (Way, Smith, 
Howie, Weiss Swanson, 1948; Newhouse Klyne, 
1949). 

The use combined and sulphetrone, 
diaminodiphenyl-sulphone derivative, 
mated this method (Brownlee, Green Woodbine, 
1948) creates special problem. 

Three alternative reactions have been found 
applicable the estimation P.A.S. the presence 
sulphetrone. They are: (1) the measurement the 
colour produced coupling P.A.S. alkaline 
solution with the diazo compound sulphanilic acid 
p-nitroaniline; (2) the estimation the coloured 
complex formed with ferric salts neutral faintly 


acid solution; and (3) the reaction with p-dimethyl- 
aminobenzaldehyde. 

The latter method has been adapted (Venkata- 
maran, Venkatamaran Lewis, 1948) the estima- 
tion P.A.S. urine and have found suitable 
for its estimation blood. For this purpose, suit- 
able blood filtrate obtained mixing 0-1 ml. 
blood with 11-9 ml. water, adding 6-0 ml. 12% 
w/v trichloroacetic acid solution and filtering through 
Whatman no. filter paper. 4-5 ml. this 
filtrate added 0-5ml. reagent (1% w/v 
dimethylaminobenzaldehyde glacial acetic acid, 
buffered with acetate), which gives the 
required for maximum colour de- 
velopment. The colour intensity may measured 
absorptiometrically using Ilford no. 601 filter, 
maximum absorption (Beckman) being 450 

This last method has proved most suitable for the 
estimation P.A.S. the presence sulphetrone. 
practice, the total diazotizable substances (P.A.S. 
and sulphetrone) are estimated coupling with 
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The P.A.S. con- 
centration determined separately the 
dimethylaminobenzaldehyde method then, 
from standard curves sulphetrone and P.A.S. 
prepared the diazotization method, correction 
for the P.A.S. concentration may made and the 


concentration sulphetrone the presence 


P.A.S. calculated. 

Mixtures P.A.S. and sulphetrone added 
blood gave recoveries 94-110% for P.A.S. and 
90-116 for sulphetrone. 
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Studies Bacterium needing Long-Chain Unsaturated Fatty Acids for Growth. 


(1948). biol. Chem. 641. 

Way, L., Smith, K., Howie, L., Weiss, 
Swanson, (1948). Pharmacol. 93, 368. 


Howarp and (Medical Research Council Unit for Bacterial 


Chemistry, Lister Institute, London, S.W. 


diphtheroid bacterium (provisionally labelled 
‘Corynebacterium isolated chance contami- 
nant the laboratory was found grow very poorly 
ordinary tryptic meat agar with without blood. 
the presence 1:25,000 oleic acid, however, 
growth was luxuriant. Further experiments 
chemically defined medium containing amino- 
acids and growth factors showed that its need for 
oleic acid was absolute, and the total yield cells 
was directly proportional the amount oleate 
added, between concentrations 0-5 and 

Elaidic, linoleic, linolenic and palmi- 
toleic acids could each replace oleic acid almost 
quantitatively, although the last three were in- 
hibitory higher concentrations. ricin- 
oleic, erucic and brassidic acids were all inactive. All 
saturated fatty acids tested (lauric, 
palmitic, stearic, dibromostearic and dihydroxy- 
stearic acids) were also quite inactive. 

Thus, this organism requires fatty acid contain- 
ing least one double bond. Activity still present 
when there more than one double bond (linoleic 
group (ricinoleic acid). The position the double 
bond relative the carboxyl group not highly 
specific since petroselinic acid (6:7) nearly 
satisfactory oleic acid (9:10). The 2:3 isomer 
oleic acid), however, inactive. The configuration 


Metabolic Studies with 3-Methylglucose. 


versity College, London, W.C. 


Since the chemical and physical properties 
methylglucose closely resemble those glucose 
was interest determine how the introduction 

Present address: National Institute for Medical 
Research, Hampstead, London, N.W. 


around the double bond not critical, since elaidic 
acid active its cis isomer (oleic acid). also 
possible remove groups from the end the 
oleic acid molecule (forming palmitoleic acid) with- 
out greatly affecting the activity. 

The relationship between total growth and con- 
centration oleate sufficiently constant under 
appropriate conditions, allow fairly accurate 
assay this compound very small quantities 
between 2-0 and 10yg./ml.); but the 
rather wide limits specificity inevitably reduce its 
value assay organism for oleic and other un- 
saturated fatty acids biological extracts. 

The essential nature certain unsaturated fatty 
acids for the proper nutrition variety 
organisms, ranging from mammals and insects 
fungi and bacteria, now fairly well established. 
However, little known about the functions 
lipoids micro-organisms that impossible 
decide whether these essential fatty acids are in- 
corporated into the cell such, specific 
source energy merely have 
chemical action—e.g. the cell surface. hoped, 
however, that microanalysis the lipid constituents 
medium with the various essential fatty acids 
mentioned above (in particular the ‘unnatural’ 
elaidic acid) may throw some light this problem. 


(Department Biochemistry, Uni- 


methoxyl group into the glucose molecule 
affected its metabolism the body. 

For this purpose 50% aqueous solution 
methylglucose was fed rats stomach 
tube. Control experiments under similar conditions 
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were carried out which aqueous solution 
glucose or, alternatively, water was fed. After 
hr. absorption period the rats were killed and the 
glycogen content the liver and carcass determined. 
The methoxy] content the glycogens and their acid 
hydrolysates was estimated. Estimations were also 
carried out determine the extent the absorption 
the sugar from the intestine and its concentration 
the blood and the urine. The results showed that 
the liver and carcass glycogen level the rats fed 
3-methylglucose was not significantly different from 
that the rats which only received water. The 
methoxyl content the acid hydrolysates the 
glycogens the 3-methylglucose-fed rats was not 
significantly greater than that from the other groups. 
These results suggest that 3-methylglucose not 
converted glycogen the rat and that methy- 
lated polysaccharide not formed. The estimations 
the gut contents after the absorption period 
showed that not more than 10-15% the sugar 
remained unabsorbed. More extensive studies 
this point have previously been reported (Campbell 
Davson, 1948). reducing sugar was found the 
urine. 

There was increase the methanol content 


the urine rats fed 3-methylglucose. When 
methylglucose was given solution intra- 
peritoneal injection unchanged sugar the urine 
was demonstrated the preparation osazone, 
the structure which closely resembled that 
administered sugar was found the urine. 
concluded that not more than about 10% the 
administered 3-methylglucose can metabolized 
the rat. 

estimating the loss reducing power 
glucose solution during fermentation with baker’s 
yeast the presence and absence 3-methyl- 
glucose, was found that the latter did not affect the 
rate fermentation glucose yeast. Similarly 
3-methylglucose failed inhibit the synthesis 
polysaccharide from with 
crystalline muscle phosphorylase preparation, 
contrast with glucose (Cori, Cori Green, 1943; 
Campbell Creasey, 1949). 

These experiments show that the introduction 
methoxyl group into the glucose molecule 
profoundly affects the metabolism the substance 
the animal body. 
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The Effect Cocarboxylase and Oxygen the Formation Citrate and a-Ketoglutarate 
Pigeon-Erain Homogenates. Coxon (Betty Brookes Fellow) and PETERs. 
(Department Biochemistry, University Oxford) 


has been suggested Wood, Werkman, Heming- 
way Nier, 1942) that 7-carbon compound may 
initial stage the formation citrate from the 
condensation pyruvate and oxalo-acetate 
animal systems, rather than 6-carbon acid arising 
the combination active 2-carbon derivative 
pyruvate with the oxalo-acetate. Using dialyzed 
homogenates (‘dispersions’) brains obtained from 
healthy pigeons previous work (Coxon, 
Liébecq Peters, 1949) have found that these 


preparations form more citrate when incubated 
atmosphere air than nitrogen. dispersions 
from B,-avitaminous birds are employed, the addi- 
tion cocarboxylase vitro induces further in- 
crease citrate production, while similar relation- 
ship holds also for «-ketoglutarate. This evidence 
supports the view that, this system, oxidative 
decarboxylation with the formation 2-carbon 
fragment definite step the metabolism 
pyruvate. 
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Biochemistry, University 


The logarithmic relation between the area the 
coloured spot the one-dimensional paper partition 
chromatogram and the amount the particular 
substance placed the paper which was described 
Fisher, Parsons Morrison (1948) has been made 
the basis method assay amino-acids. The 
assay procedure involves simultaneous develop- 
ment, the same paper, chromatograms four 
samples equal volume, two the unknown and 
two standard solutions, the ratio the concentra- 
tions the two unknowns being the same the ratio 
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the concentrations the two standards. From 
the areas the coloured spots produced the log 
the ratio concentrations corresponding 
and unknown solutions can obtained without 
prior calibration. With adequate replication the 
range error the present state the method 
+5%, when applied samples containing 

surement described. 
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Paper Chromatography Liver Extracts. SHaw. (Evans Biological Institute, Runcorn, 


Cheshire) 


Cuthbertson Lester Smith (1949) described 
method applying paper chromatography liver 
extracts. They developed the chromatogram with 
butanol saturated with water, and demonstrated 
several growth factors for Lactobacillus lactis Dorner 
impress technique agar plates. The present 
investigation concerned with the quantitative 
aspect paper chromatography applied liver 
extracts. quantity liver extract corresponding 
about 0-05 B,, 0-005 ml. placed strip 
no. Whatman filter paper cm. wide. The strip 
suspended glass cylinder containing butanol 
saturated with water, the whole protected from 
light, allowed develop for suitable period 
capillary migration, coupled with evaporation the 
advance front. The strip then cut into suitable 
lengths, these sections are extracted with water and 
the extracts assayed for activity. determine 
the proportion total Dorner activity which 
migrates speed greater than that riboflavin, 
spot riboflavin placed under the liver extract 
spot and developed for hr. The riboflavin will then 
have migrated extent about cm., whereas 
the advance front will about from the 
initial spot. bisected the riboflavin belt. 
The volume water used extract the sections 
depends the amount B,, activity expected for 


each section which determined preliminary 
titration. For complete ‘spectrum’ necessary, 
under the conditions these laboratories, de- 
velop the strip with butanol for days even 
longer, when almost all activity will have left the 
spot, sharp peak found distance about 
cm. with the advance front about cm. The strip 
dried and cut into portions long. The 
liquid medium used for assay. The basal medium 
consisting acid hydrolyzed casein, Tween 80, 
the usual salts and vitamins for Lb. helveticus, 
autoclaved 5-5. Glucose, and 
vitamin preparation are added aseptically. The 
inoculum dilute suspension (opacity one-fifth) 
young activity growing Lb. lactis Dorner. Incuba- 
tion for hr., after which the opacity read 
Spekker. The T.J. supplement used concentrate 
the fraction potato extract soluble but 
insoluble 80% ethanol, which gives very low 
‘blank’; the amount per tube final 
medium. Summation the amounts B,, activity 
each individual section show fairly good recovery 
the total amount placed the spot. For the 
majority liver extracts examined, significant 
percentage total activity has been found 
migrate faster than riboflavin. 
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DEMONSTRATION 


Isolated Nuclei from Cells the Cerebral Cortex. 


psychiatric Research Centre, Whitchurch Hospital, 


method given for the preparation quantity 
the nuclei the cells the cerebral cortex. The 
method depends repeated differential centrifuga- 
tion varying speeds after breaking the cells 
grinding with ice dilute citric acid solution (100 
tissue; 200 ice; ml. 1-1 acid solution). 
similar the procedure described Dounce 
(1943) for the isolation nuclei from liver cells, 
but which Mirsky Pollister (1946) found inapplic- 
able nervous tissue. 


The method now described has been applied the 
rabbit brain and fresh human post-mortem 
material. mild enough leave most the 
enzymes the tissue intact, and therefore 
applicable studies the distribution enzymes 
and other labile substances the cell. Nuclei from 
the human cerebral cortex were found contain 
particularly active alkaline phosphatase, which 
present higher concentration the nuclei than 
the cytoplasm the cell. 
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